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Edition, with great Additions, nnn, the Lunar Method for determine | 


the Longitude. 

Heath's Royal Aſtronomer, and Navigator, in large 4to. 

Ship Builder's Aſſiſtant, or Marine Architecture, by William Sutherland 
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To the Ingenious MARINER. 


Here preſent thec with a New Calendar, wherem I have endeavoured, not 
to puzzle thee with unprofitable Problems, (a Thing toomuch practiſed) but 
to make Things plain and practicable: Here is nothing obſcure or difficult 
to diſcourage young Beginners (for whom tis intended) but all Things treat- 

| ed of with as much Plainneſs (both as ro Matter and Method) as poflible; and 1 

allure thee was I pretent to inſtruct thee, I could by no means render things more 
intelligible than I have here done: I have endeavoured to omit nothing that 
might be materially uſeful, having reſpect to the defign'd bigneſs of the Volume 

The Contents are as follow: | | 

The Principles of Arithmetic, with which I begin, becauſe J am ſenſible of the 
Loſs ſome have been at, that have attempted Navigation before they have under- 
ſtood ſomething of it; the Extraction of the Squ-re ard Cube Roots; In all which 
I have endeavoured to apply the Examples to Sea Affairs: Some neceflary 
Geometric Problems, uſeful in Navigation; Directions for finding the Prime, 
Epact, Moon's Age, and the Time of Full Sea {both according to the ordinary aud 
a more accurate Way) with Tables for the ſame. 

Tables of the Sun's Place and Declination, with Directions and Examples to 
every Caſe, how to uſe the Declination to find the Latitude: As alto the neceſfla 
Tables for correcting the Declination, when the Difference of Longitude is e! 
derable from the Meridian of London, for which the ſaid Tables of Declinarion | 
are calculated: A Table of the Sur's Right Aſcenſion : A Table of the Right 
Aſcenſion and Declination of ſome of the principal fixed Stars, with the uſe of the | 
faid Tables in finding the time of a Star's coming to the Meridian; as alſo Di- 
rections at large for Obſervation of any of the ſaid Stars ro find the Latitude of 
the Place, with Examples in each Caſe. The Deſcription of the Sea-Quadrant, 
For e- ta and NeCturna!: A Table of Latitude and Long itude of the principal Pla- 
ces on the Sea-( oaſt, collected from the beſt Information, Problems in Plane Sail | 
ing and Aſtronomy, (which that the Practitioners might learn two things at once) 
are wrenght both by the Logarithms, and Gunter's Scale: A large and very uſeful 
Table ot Difference of Latitude and Peparture to every Degree and Quarter Point 
of the Compaſs; With its uſe in working a Traverſe in order to keep a 1 : 
at Sea: A Rutter for the Coaſt of Great-Britain, France, Ireland, Spain, Portugal, 
&c. Shewing the Bearing and Diſtance from one Place to another: A Table of 
the Soundings coming into the Channel, giving the Depth of Water, and Quality 
of the Ground; Laſtly, Directions for ſailing into ſome principal Harbours; 
By all, or any of which, ifthou art by any means profited (as I know thou 5 | 
if thou wanteſt Information in any of theſe Things, and doft but carefully 


ani madvert upon what thou readeſt) I have my End; And thy kind Acceptance 
hereof will turther oblige 


MV g EVM \ Thy fincere F riend, 
BRI TAN Nathaniel Colſon, 
ICV M 
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The Principies of Arithmetic briefly and plainly demonſtrated, 
with the Extraction of the Square and Cube Roots. 


not ECAUSE of the Uſefulneſs and Neceſſity of ſome Knowledge 
but of Arithmetic, in the Art of Navigation, it is requiſite to begin 
15 with that, without which no Progreſs can be made; an d firſt of 
ai | 

ch Numeration. 

nat TUmeration is that part of Arithmetic, whereby one may rightly expreſs 
me the Value of any Number propoſed. . 


All Numbers are expreſſed by theſe Characters following. 


1, 2, 3» 43 5» 6, 7» 8, 9, O 
One, Two, Three, Four, Five, Six, Seven, Eight, Nene, Cypher , 


Altho' Cyphers ſignify nothing by themſelves, yet being put before (or 
at the Right-Hand of) other Figures, they increaſe their Value as much as 
if they were all F igures, as may plainly be ſeen in the Table following. 


| I — 411 
12 Tens 10 

123 Hundreds | 100 | 

1234 Thouſands | 1000 


| 12345 X Thouſands | roo000 
123456 C Thouſands | r00000 
1234567 Millions 1000000 
12345678 | X Millions 10000000 
123456789 C Millions | 100000000 | 


1 


Figures have their Value according to the Places they are ſet in, as 1 
in the firft Place, or Places of Unzts, is One; in the ſecond Place Ten; in the 
third Place One Hundred; in the fourth Place One Thouſand; in the fifth 
Place Ten Thouſand, &c. 

The Table directs how properly to expreſs any given Number; As 123 
which Number conſiſting of three Places, is thus numbred, One Hundred 
Twenty Three; this Number 123456, conſiſting of ſix Places, is thus ex- 
pieſſed, One Hundred, Twenty Three Thouſand, Four Hundred Fifty-ſix and 
this Namber 123456789, conſiſting of nine Places, is thus numbred, One 
Hundred Twenty-three Millions, Four Hundred Fifty-Jix Thouſands, Seven. 
Hundred Eighty-Nine. © Addition 


% 
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ADDITION. 


* aditien is that which makes but one Sum of ſeveral 
Example. Suppoſe four Men (A. B. C. D.) owe me Pounds 


| ſeveral Sums of Money, I would know how much is due A oweth 3504 
| to me in the whole: I begin at the firſt Row towards the B 5432 
| Right- Hand and ſay, 3and6isgand2is11,and4is 15 C 3156 
| ſetting down the 5 under the Row added up; then I carry D 1843 


the 1 ten to the next Row, ſaying 1 and 4 is 5, and 5 is — 
Io, and 3 is 13, and 6 is 19; ſet down 9 under the Row, 13995 
added up, and carry 1 to the next row, ſaying 1 and 8 is 9, and 1 is 10, and 
4 is 14, and 5 is 19; ſet down g and carry 1, which 1 and 1 is 2, and 3 
is 5, and 5 is 10, and 3 is 13, which becauſe this is the firſt row, I ſer 


down: So that by this Addition, the whole Debt is found to be Thirteen Thou- 
and, Nine Hundred, Ninety-five Pounds, 


| Characters uſed 
Exam. 2. Suppoſe I have ſeveral Creditors to whom J. ] Pounds, 


I owe ſeveral Sums of Money, I deſire to know the | s. | Shillings, 
whole. | d. | Pence. 
Beginning again (as before in Addition) at the I ® Degrees. 
Right-hand, I ſay 11 and 10 is 21, and 4 is 25, and 6 is | * | Minutes, 

1 ; now conſidering how many Shillings there are in 31d. U Seconds. 
find 25. and 7d. whereot I ſet down the odd 74d. under 


the row of Pence, and carry the 2s. to the next row l. TRY - 
being Shillings, ſaying 2 and 4 is 6, and 8 is 14 and 9 222 33-3. 
is 23, and 11 is 34, that is 17. 14s. ſet down 145. and I 
carry the 1/. to the next row, ſaying, 1 and 3 is 4, and 201 53.526 * 
© is 10, and 5 is 15, and 3 is 18 ; ſet down 8 and carry 13 10333421 


then 1 and 3 is 4, and 5 is 9, and 3 is 12; ſet down 2 
and carry 1: Laſtly, 1 and 11s 23 ſo that by this Addition 


the whole Debt is, Two Hundred Twenty Eight Pounds, Fourteen Shilling ana 
Seven Pence. 


228 ; 14: 07 


Examp. 3. Suppoſe at Sea, keeping my Reckoning in 


1 
| Degrees and Minutes, having fix Days Differenceof | 2 Day 1 6 
| Longitude, I would know how much the whole is. 1 — o 56 
Say 13 and 2 is 15, andg is 24, and 56 is 80and6is| 3 — 1 9 

86; now 60 Minutes making a Degree, ſet down the | 4 — 1 © 

odd 26 Minutes under the row of Minutes, and carry the | 5 -— 1 2 

1 Degree to the next row, being Degrees; ſaying 1 that | 6 — 2 13 

I carried and 1 is 2, and 1 is 3, and 2 is 5, and I Is 6, |. — cr _—_— 

and I is 7, ſo that the whole Difference of Longitude | Sum 7 26 

made theſe 6 Days, is 7 Degrees and 26 Minutes. — — — 


Subtraclion 


: SUBTRACTION, 


QUbtra#tion is the taking of a leſs Sum out of a greater, and firding th 

Remainder. | „ 
Example. Suppoſe a Man oweth me — — 376: 13: 6 
And hath paid me — — — 8 
I defire to know what remains unpaid, which is —— — 165: 7:10 


In working this, I cannot take 8 from 6; therefore I borrow 1 Shilling 
from the 13, and add it to the 6 Pence, which makes 18; and ſay, 8 from 
18, and there remains 10, which I ſet down under Pence; then conſidering 
there are but 12 Shillings, (becauſe I had taken x away) I ſay 5 from 12, 
there remains 7, which l put down under Shillings: Or, if 1 be added to the 
5, and ſay, 6 from 15, the Remainder will be the ſame; then proceeding 
to the Pounds, I ſay, 1 from 6 there remains 5, and 1 from 7 there remains 
6; and laſtly, 2 from 3, there remains 1: ſo there remains due of the 
ſaid Debt, One Hundred Sixty Five Pounds, Seven Shillings, Ten Pence. 

Example 2. Suppoſe the Diſtance between two Places to be 1000 Miles, and 
that I have ſailed 396, and defire to know how many Miles I have to Sail. 

Placing 396, under the 1c00, I ſay, 6 from o I cannot, but 
6 from 10 there remains 4; proceeding to the next Figure I ſay, Miles 
1 that I borrowed and ꝗ is 10, from o I cannot, but 10 from 10 1000 
there remains o: Again, 1 that I borrowed and 3 is 4, from o I 396 
cannot; but 4 from 10, there remains 6: Laſtly, 1 that I bor- 604 
rowed from 1, there remains o: So there remains 604 Miles. 

Example 3. Suppoſe one Place in the Latitude of 51 Deg. 32 Min. N. and 
another in the Latitude of 42 Deg. 10 Min. N. I would know the Difference 
of Latitude between them. 

To do which, ſubtract the leſs Latitude out of the greater d. mo 
thus; the leſſer being placed undermoſt, ſay, 10 from 32, there 51 : 32 
remains 22, which place under the Minutes; then for the Degrees, 42: 10 


2 from 1 I cannot, but 2 from 11, there remains 9 ; then x 9 :22 
that I borrowed, and 4 is 5, 5 from 5 there remains o. 

So the Difference of Latitude is 9 Deg. 22 Min. 

MuLlTIPLICATION, | 
Ultiplication is that which ſerves inſtead of many Additions, by which 
any Number of a greater Denomination is brought into a leſs, as Pounds 
into Shillings, Shillings into Pence, and Pence into Farthings ; Degrees 
into Minutes, Minutes into Seconds, and the like ; which is done by multiply- 
ing the Number of the greater Denomination, by that number of the leſs 
which is contained in one of the greater; as the multiplying any Number of 
Pounds by 20 (the Number of Shillings contain'd in a Pound) brings it 
into Shillings, and ſo of the reſt. 
Multiplication conſiſts of Three Parts. 

1. The Multiplicand, or Number to be multiplied. 

2. Multiplier, or Number by which to multiply. 

3: The Product made by the Multiplication. 

For the Learner's more ready Progreſs herein, it is neceſſary to inſert 
the following Table which is firſt to be committed to Memory. The 
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8 MLUTIPLICATION 
The Mutiplicatim T A B L E. 


r 16) ; CF: 1.49 
3 6 | 2 5 20 7 times 8 > is 56 
| 4 8 8 12 4 4 7 9 63 
EM 5 "Il 
$27 14 49 (971 vo + is 17 | 
7 15 8 times 1 72 | 
| 9 18} | e 25) N 
| Y *j- $3©þ--4 
e 
2 7 Bil 5 
367448 6) 350 10 times 10 is 100 
812 1e 
þ | |24 SV } $f” ab 
| 9) 27) (© Lg 543 


1. I demand how many Shillings there are in 5648. 
To Anſwer this, multiply the given Number of Pounds by 20, J. 
Thus; The firſt being o Cypher, ſet down o underneath the firſt 5648 
Fignre ; and then proceed to the next Figure, and ſay 2 times 8 20 
is 16; ſet down 6 under the ſecond Figure and carry 1; then | ——— 
2 times 4 is 8, and 1 that I carried makes 9; then 2 times 6 is | 112960 
12, ſet down 2, and carry 1; laſtly, 2 times 5 is 10, and 1 that carried 
makes 11. So that 56484. multiplied by 20, makes 112960 Shillings. 

Ex. 2. In 276 Degrees how many Minutes ? 
Firſt ſet down 


— — 276 


Then (becauſe 60 Minutes make a Degree) multiply by 60 
The Product is — — 65⁰⁵ 
ſo that I find 276 Degrees multiplied by 60, makes 16560 Minutes. 

Ex. 3. Multiply 8705437 Multiply 47632867 
9 n 2 1 * 4352 
1755-2 [4 95205734 
__26296311 238164935 

Produtt —— —— 280493984 142898501 


160531468 
207298237 184 


DIVIISI On. 

Dion is that which ſerves inſtead of many Sultractions, and is 
uſeful in reducing all Numbers of a leſſer Denomination into a greater; 

as Minutes into Degrees, Farthings into Pence, Pence into Shillings, and 
Shillings into Pounds. It conſiſts of Three Parts, (vix.) Dividend or th⸗ 


D.. 


* 


Me: Djvifion. TY 


Number to be divided; the Diviſor, or the Number to divide by; and the 


Quotient; alſo if any Number remain, it is called the Remainder. 
Example 1. To divide 7834 by 23; firſt ſay, how | Divi/. Divid. Duet. 
many times 2 in 7; Or how often 23 in 78, the An- 23) 7834 (340 


ſwer will be 3 times, which place in the Quotient; 69 

then multiply the Diviſor 23 by 3, the Figure placed | 93 

in the Quotient, ſaying 3 times 3 is 9, and 3 times 2 92 

is 6, place theſe under the two firſt Figures of the Di- N N 
vidend, and draw a Line ; ſubtractigg 69 from 78, 7 \ 


there reſts 9, which ſet underneath, and place a Point under 3, ta ſhew that 
it is brought down ;. place it to the , then proceed, ſaying, how many times 
23 in 93, or how many times 2 in 9, which will be 4 times; place 4 in the 
Quotient, by which multiply the Diviſor : Again, placing the Product Which 
is 92 under 93, draw a Line and ſubtract it therefrom, the Remainder 1 put 
under the Line, and ſet down 4 the laſt Figure in the Dividend, putting a 
Point under it, and place it to the Remainder 1; then becauſe there remains 
but 14, being leſs than the Divifor 23, and ſo cannot be taken out of it, 
place a Cypher in the Quotient, and the Work is finiſhed.  _ 
Example 2. In 360 Minutes how many Degrees? | Diviſ. Divid. Quot. 
Here I divide by 60, becapſe 60 Minutes make aDe- | 60 : 3blo (6 
ree, and becauſe the laſt Figure of the Diviſor is a | RA 
Cypher, I cut it off, and with it the laſt Figure of te! 00 | 
Dividend, which is here alſo a Cypher, and divide 36 by 6, (which is the 
ſame Thing as to divide 360 by 60) but becauſe 6 cannot be taken out of 3. 
therefore I ſay, how many times 6 is 36 ? The anſwer is 6 times: Which 
I] place in the Quotient, and proceed to multiply the Diviſor 6, by the 6 
placed in the Quotient, which produceth 36, which ſubtracted leaves o 3 © 
that by this Work it appears, that in 360 Minutes there are 6 Degrees juſt, 
Example. 3: A Ship taken by 253 Men, is valued at 39875 J. I demand 


each Man's Share, þeing equally divided ? 
Diviſer. Dividend. a Quotient. | 
253) 59875. (236 2 
55 225 
: 1 
739 
1518 Ii | 
167 Remains | Proof 59875 


Firſt, lays bow many times 2 in 5 ? The aolwer is two times, which 
place in the Quotient; then multiply the Diviſor 253 by 2, the Figure 
placed in the Quotient, ſaying 2 times 3 is ©, 2 times 5 is 10, ſet down o, 
and carry 13 2 times 2 is 4z zun which. ſet down under __ firſt 


— — — ———ñ 


ing 253 the Diviſor by 236 the Quotient; then taking in 167 the 
under the 3 laſt Figures, the Product will make the ſame with the Dividend, 


10 Di viſſon. : 


Figures of the Dividend, from whence being ſubtracted, ſet the Remaindex 
underneath, which will be 92, then take down 7, making a Point under- 
neath, and ſet it after 92, the Remainder ; then fay, how often 2 in g ? 
Anſwer 3 times (for 4 will prove too many.) Then multiply the Diviſor 
253, as before, by 3, the Figure laſt placed in the Quotient, and the Pro- 
duct will be 759, which being ſubtracted from the Figures above, the Re- 
mainder will be 168, then take down 5, and point it as before, ſetting it 
after 168, the laſt Remainder : And again, aſk the Queſtion how often 2 is 
contained in 16 ? Anſwer 6 times; by which 6, which ſet in the Quotient, 
multiply the Diviſer 253 ; and the Product is 1518, which place under the 
laſt Dividend, and ſubtract therefrom, there will remain 167. So there 
being no more F * to bring down, the Work is finiſned, each Man's 
Share being 236 J. and 167 J. over, which is to be divided among them; 
which may eaſily be done by multiplying 167 by 240, and dividing the Pro- 
duct by 253, give each Man's Share in Pence. The Proof is * multiply- 

emainder, 


as you ſee in the Operation. 

| The Rule of THREE, 

I S that which having three Numbers given, a fourth Number is found in 

Proportion thereunto ; which is done by multiplying the 2d and 3d Num- 

bers together, and dividing that Product by the firſt, and the Quotient of the 
faid Diviſon is the Anſwer to the Queſtion. | | 

Example 1. If in 24 Hours a Ship fails 130 Miles; how many Miles will 


| ſhe ſail with the ſame Gale in 192 Hours or eight Days ; 


Hours | Miles Hours 
24 130 ¶ ͤ—ã¹ — 192 
5 | 130 
24)24960(1040 Miles in 192 Hours = 5760 
24 FN 1 
96 24960 
96 


OO 
Here 24 is the firſt Number, 130 the ſecond, 192 the third; wherefore 
according to the Rule, I multiply 130 and 192 the ſecond and third Num- 
bers together, and divide the Product thereof 24960, by 24 the firſt Num- 
ber, which gives in the Quotient 1040 Miles, which is the Way the Ship 
will make in 192 Hours, the Time propoſed. | 
Example 2. If 1 lb. of Tobacco coſt bd. what will 112 lb. coſt ? 
| I12 
6 


12)672 Pence (or 56 Shillings. 
Here the firſt Number being an Unis, which neither multiplies nor di- 
vides, it ſaves the Labour of Diviſton; and the Anfwer is 672 d. for the 


Anſwer 


inder 


der- 
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by 12 to bring them into Shillings, gives the Quotient 56s. which is the 
Price of 112 Ib. as required, | | | 
Example 3. If a Staff of 3 Yards long, give a Shadow of 2 Yards : How 
bigh is that Caſtle whoſe Shadow is 100 Feet ? 
hich Queſtion for the more ready Solution, ſtate thus: 
If 6 Feet (which is two Yards) give gFeet, what will 100 Feet give? 


9 
By the Operation it appears the ſaid 6)g00(150 Feet 
Caſtle muſt be 150 Feet bigh. 1 
: 30 
2 


; o | 

Example 4. If 564 J. 12 5. 6 d. is to be divided. amongſt 165 Men, how 
much is one Man's Share, F 

Firſt, Reduce it all into Pence, by multiplying 564 by 20 (the Shillings in 
one Pound) adding the 12 Shillings makes the Product 11292, which 
multiply by 12 (the Pence in one Shilling) and add the 6 Pence, the Product 
135510 is the Pence in 5654/7. 125. 64. Then ſay, | 

If 165 Men have 135510 Pence, how many ſhall one Man have ? And 


here you ſhould multiply 135510 by the laſt Number, but in this Caſe it is 


1, which will neither multiply nor divide, therefore you on I35510 
the Sum of Pence, by 165 the Number of Men, and the ; 
the Pence for each Man's Share, which divided by 12 (the Pence in one 


Shilling) gives 68 Shillings, and the 5 Remaining are 5 Pence to each Man's 


re. | f 
Note, The 45 Remaining of the firſt Diviſion is only 174 of one Penny, 
which is little more than a Farthing, , 
The Operation follows, 
564 1, 125. 64. 
20 


112092 
12 
22590 | 
11292 5 x 5 
165) 1355 10(821 Pence 12) 821068 Shillings, equal 
1320 · 3 to 3 l. 8 . 5 4. 
351 101 
330 _96 
210 1 ny 5 
165 


45 


We Rule f THREE. Es 
Anfwer will be of the ſame Name with the ſecond Number, which divided 


uotient 821 is 


— 
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12 The Extraction of the Square Root. 


Note, That in the Rule of Three, the firſt and third Numbers muſt be beth 
of one Denomination, and the ſecond muſt be brought into the loweſt Value 
expreſſed therein; as in the foregoing Example, I work not the Queſtion 
as it was firſt ſtated, but „ the Numbers, I put the Denomination 
of Men firſt and laſt, and the Money in che Midſt, to anſwer to that Part of 
the Rule, which requires the firſt and third Numbers to be beth of one 
Name. The Anſwer whereof in the preceeding Queſtion, as by the Opera- 
tion appears, is 821 Pence; which reduced into Shillings, is 68s. and 5 4. 
or 31.-8s. 54. one Man's Share, as was required. 

The next thing I ſhall briefly treat of is, The Extraction of the Sq uare 
and Cube Roots, as alſo ſomewhat of their Uſe. 


| . | 41 * 3 
The Extraction of the Square Root, | 70 56(84 Root 
4 


| 


Lx. 1. T O Extract the Square Root of 7056 pro- 1 
ceed thus : Firſt, Point the given Num- 164)656 Diviſor. 


ber (that is, put a Prick over every other Figure, 656 
beginning at the firſt Figure at the Right-hand) and Ja 
note by the Way, that ſo many Points) as the ſaid Rs 


Number admits over it, of ſo many Figures conſiſts | 
the Root of the ſaid Number; then proceed, ſeeking the greateſt Square 
Number (which is a Number multiplied by itſelf) in the firtt Point towards 
the Left-hand (70) which is 64, conſtituted of 8 multiplied into itſelf; for 8 
times 8 is 64. The Root of the Square Number which is 8, place in the 
Quotient, and ſubſcribe the Square Number (64) under the faid firſt 
Point, ſubtracting it therefrom, and ſetting down the Remainder (6) under- 
neath : To this Remainder bring down the next Point (56) then drawing a' 
crooked Line on the Left-hand of the Dividend (6 $0) double the Root 8, Tat 
found and place it (viz. 16.) therein calling it the Diviſor, ſeek how often the 
Diviſor is contained in all the Figures of the Dividend, fave the laſt to the 
Right-hand : (viz.) How many times 16 in 65 ? The anfwer is 4 times, 
which place after the 8 in the Root, and alſo on the Right-hand of the Diviſor 
(16) then multiply the Diviſor (164) by the 4 laſt placed in the Root, and put 
the Product, which is 656, under the Dividend, ſubtracting it therefrom 
which done, nothing remains: So that the Square Root of 7055 is 84, 

The Square Root is applied to Navigation as follows: | 

Any two Sides of a Right-angled Plane Triangle being given, the third 
is found by the Extraction of the Square Root © 

Example 2. Suppoſe a Ship hath made 87 Miles Difference of Latitude, 
and 71 Miles Departure, and the Diſtance is required, the ſaid Diſtance 
is found by the Extraction of the Square Root, as follows: | 
The Rule. Square the Difference of Latitude and Departure ſeverally (that 
is, multiply each by itſelf) add'theſe two Squares, together, and extract the 


Square Root of this Sum, which will be the Diſtance required. 
PN EN | Example 


. 


e 
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The Extraction of the Square Root. I3 


1 1 Example. | 
Difference of Lat, 87 The Departure 71 Square Dif. Lat. 56 
Multiplied by itſelf 87 Multip. by itſelf 71 * ee = 2b 


6og 71  ._ their Sum 1201 
696 41497 


— — — 


The Square = 7569 The Square = 504 


| 126100112 the Diſtance req. 
I 
By the Operation it ap- r N 
34 that _— Diſtance, | 410 * 
omitting the Fraction, is 22 — 
112 Miles. 22) 510 
444 
| | 66 | 
Example 2. Suppoſe a Ship's Diſtance to be 111 Miles, her Departure 57 


Miles, and the Difference of Latitude to be required; the ſaid Difference of 
Latitude is found by the Extraction of the Square Root, as follows. 

The Rule. From the Square of the Diſtance ſubtract the Square of the 
Departure, and the Square Root of the Remainder will be the Difference of 


Latitude required. 


Example. The Diſtance 171 The Departure = 57 


Multiplied by itſelf ——— 111 Multiplied by itſelf - 57 


111 399 
111 28 5 
111 Sq. of Departure 3249 


Square of the Diſtance —— 12322 | : 
Square of Dep. ſubtract —— 3249 g9072(95 Diff. Lat. required 
Remains — 9072 81 | 
: _ 185)972 
925 


The Difference of Latitude, as — 
by the Operation appears, is 47 * 
95 Miles, omitting Fractions. — | 1 
If the Departure be required, the Rule is, from the Square of the Pi- 
ance, ſubtract the Square of the Difference of Latitude, and the Square 
Root of the Remainder is the Departure required, The Operation for Bree 
vity-ſake is omitted. | ; 
Havin proceeded thus far in ſhewing the Practitioner how to find the Di- 
ſtance, Difference of Latitude and Departure (apy two of them being given, 
without Trigonometry) I ſhall ſhew the Manner of finding the Courſe exact 
enough for common Uſe, without theſaid Operation, which is done as follows. 
The Proportion to find the Courſe; As the Sum of the Hypothenuſe (or 
Diſtance)and half the greater of the other two Legs (viz.) ofthe — 


. ͤ— — — 


14 The U/e ef the Extraction of the Square Root. 


of Latitude if it be moſt, half that, but if the Departure be moſt, half that; I 


ſay; As the Sum of theſe two, is { Proportion) to the leſſer (or remaining) 


Leg; ſo is 86, to the Angle (in Degrees) oppoſite to the leſs Leg; which is 
the Courſe, when the Departure is leſs than the Difference of Latitude, 
otherwiſe 'tis the Complement of the Courſe. 

Example. Admit a Ship's Diſtance to be 110; the Difference of Latitude 
to be 88, and the Departure 66, and the Courſe required, 

Firſt, Add the Diftance, and half the greater Leg into one Sum. 

The Diſtance is 110 

Half the greater Leg (88) is — 44 


The Sum — — — 154 
Having thus done, fay, by the Rule of THREE. 
As the ſaid Sum 154, is to 66 the leſſer Leg; ſo is 36, to the Courſe. 


—— 


66 
To bring out the odd Minutes, mul- SW 
tiply the Remainder of the Diviſion 516 
132 by 69, (the Number of Min. con- 154)5076(36 deg. 51 min. 
tained in a Degree) and divide the Pro- 462 132 
duct by the.Diviſor (154) and the Quo- 7876 60 
tient of the ſaid Diviſion gives for the ? 1 1 
Anſwer 51 Minutes: So that the 3 
Courſe required is 36 deg. 51 min. | 32 —— 
| I 


Example 3. Extraction of the Square Root. Suppoſe a Rope 5 Inches Com- 
paſs, and another Rope of double the Strength is required. The Dimenſions 
of the ſaid required Rope are found by the Extraction of the Square Root: 
For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, is but double 
the Strength of a Rope of 5 Inches; upon Proof it is manifeſtly falſe, for 


the ſaid Rope of 10 Inches is 4 times the Strength of that of 5. 


The Rule, Take the Compaſs of the given Rope, (viz. 5.) and multiply 
that by itſelf ; which Product (becauſe the other Rope is to be twice as 
ſtrong, multiply by 2, and the Square Root of the Product is the Compaſs 


af the Rope required. 


Example. The given Rope's Compaſs 5 Inches. 


_ Multiplied by itſelf 5 
The Square — — — — 25 | Inch, 
Multiplied by — 2 Extract the Root 50(7 


5 50 | 3 
do by this Operation it appears that a Rope muſt be 7 Inches and a little 


better, to be twice the * of the given Rope of 5 Inches Compaſs. 


If it's deſired to know the Weight of one Rope by another, tis as follows. 
The Proportion is, As the Square of the Compaſs of the one Rope is to the 
Square of the Compaſs of the other; ſo is the Weight of the one to the 


Weight of the other, Length for Length. Ex. Suppoſe a Cable of 10 Inch. 


to weigh 25 Hundred, and the Weight of a Cable of 8 Inches required, Say, 
| AS 


_ ——— — .¼ä— OO mes 


t; 1 


ing) 
h 1s 


ude, 


tude 
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Extraction of the Cube Root. | T5 


as 100 (the Square of 10) is to 64 the Square of 8: So is 25 C. the Weight 
of one Cable to 16 C. the Weight of the other required. 
Extraction of the Cube Root. | 
1 Shall firſt, as neceſſary, inſert a Table of the Cubes of the Nine Digits, 
which ought to be committed to Memory. 


. 1 174 — 64 7 — 343 
Cube of the Nine Digit.. 2 — 855 — 12558 — 575 


Example 1. Extract the Cube Root of 12167. 

Fiel, Point the given Number, (i. e.) put a Puck 1 80 (23 Root 
over evety third Figure (beginning at the Right- ne | 
hand) then ſeek the greateſt Cube in the firſt Point, „ vend 
(viz. 12) which is 8, the Cube Root whereof (which| 1200 Triple Square 


is 2) place in the Root; ſubtract the Cube (8) 60 Triple Quot. 


from the firſt Point (12) place the Remainder under“ -1260 Diviſor 


neath; to this Remainder bring down the next Point] 3600 ; 


(167) and call this the Reſolvend, then draw a Line] 540 
underneath it, then ſquare the Quotient 2, which is 27 
4; multiply the ſaid Square (4) by 300, which 8 
makes 1200; place this under the Refolvend, and. 42. 

call it the Triple Square. Again, multiply the Quo- 000 

tient (2) by 30, which makes 60; place this under the Triple Square, and 
call it the Triple Quotient; add theſe two (viz.) Triple Square and Triple 
Quotient into one Sum, and call it the Diviſor ; ſeek how often this Diviſor 
is contained in the Reſolvend, which is three times ; which 3 placed in the 
Quotient, multiply the Triple Square by the Figure 3 laſt placed in the Quo- 
tient and ſubſcribe the Product underneath the Diviſor; ſquare the ſaid Fi- 
gure (3) laſt placed in the Quotient, and thereby multiply the Triple Quo- 
tient, and place it underneath the laſt Product; Cube the Figure (3) laſt 
placed in the Quotient, and place it under the preceding Product. Laſtly, 
add theſe three Products into one Sum, ſubtracting the ſaid Sum from the Re- 


ſolvend, ſubſcribe the Remainder; to which Remainder, bad there been any 


more Figures, the next Point muſt have been brought down, and the pre- 
ceding Work repeated from the ſquaring of the Quotient, until all the Fi- 
gures are ſo brought down; but in this Example there being no more Figures, 


the Work is done, and by the Operation the Cube Root of 12167 appears to 


be 23, nothing remaining. 1 Vi 5 7 

Example 2. Suppoſe a Ship of 300 Tun, 75 Feet by the Keel, 29 
Feet and an half by the Beam, and 14 Feet Depth in the Hold; another 
Ship is deſired of the ſame Mould and Shape of 500 Tuns; the ſeveral Di- 
menſions of the Ship are found by the Extraction of the Cube Root. 

Firft. Beginning with the Keel. Cube the Length of the given 
Keel, which is done by multiplying it into itſelf, and then multiplying the 
Product 3 it again. 9 | * 

| e 
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16 The Uſe of the Extraction of the Cube - Root. 
Then ſay by the Rule of Three: As 300 


Tuns the one Ship's Burthen, to 500 Tuns the 
other Ship's Burthen ; ſo is 421875 the Cube of 
one Ship's Keel's Length, to the Cube of the other 
Keel's N Which being wrought by the 
Rule of Three, gives 703125: From which ex- 
tract the Cube Root, and that will be the Lengtb 


of the Keel required. 


In this Extraction three Cyphers are added to 
bring out the Fraction, the Work therewith! 
being the ſame as if there had been more Figures 
in the propoſed Number; the Operation gives 
of the Length of the Keel required 88 Foot 12 

arts. 4 


Thus, having found one of the Dimenſions, the 
| reſt may be found without the Extraction of the 
Root, by the Rule of Three. 


Thus, ſuppoſe the next Thing I would find 
her Breadth by the Beam, ſay, as the Length o 
'the one Ship's Keel 75, is to the Length of th 
other 89 fere; ſo 294 Feet the Breadih of t 
ene Ship by the Beam, to the Breadth of the other 


which by the Rule of Three, gives 35 Feet. In| 


the ſame manner you may find the Depth in 
Hold, Sc. | 

Example 3. Suppoſe an Iron Shot 4 Inches Dia- 
meter to weigh q lb. and the Diameter of a Shot o 


any other Weight, ſuppoſe of 7521b. required. This| 


is alſo dene by the Extraction of the Cube 
as follow: ways: 


Firſt, ſay, by the Rule of Three. 
As olb. the 


Shot's Diameter, which 
the Cube Root of which is 8, the Diameter of the 
Shot required. | 


But if it was required to find the Weight of a Shot by th 


done by the Rule of Three. ; 


As the 


eight of one Shot, to 5alb. the] 
Weight of the other; fo is 64 the Cube of the] 
one Shot's Diameter, to the Cube of the other| 
by the Operation is 512, 


e of one Shot's Diameter to the Cube of the other; ſo is the 
Weight of the one Shot, to the Weight of the other required ? 


And thus much for the Arithmetical Part of this Treatiſe. 


75 given Keel 
75 


375 
525 
5625 

75 


— —— — 


28125 
39375 


— — 


421357; Cube given Keel 


703125088719 Root 
512 | 
21125 Reſolvend 
19200 Priple Square 
240 Triple Quotient 


19440 Diviſor | 


153600 
15360 
512 


169472 


| 2 1653000 Reſolvend 


2323200 Triple ſe 
2640 Trip. Gg 


; 232 5840 Diviſor 


21123369 


525631 Remainder. 
e Diameter, tis 


Som 


Some neceflary Geometric Preblems. 19 


Prob. I. 77 — a Perpendicular from any Point propoſed, im a given 
Right Line. 


. E T the Line given be A B, and the D.,<G 
Perpendicular to be raifed from the 5 4 
point C; to do which ſet off the two FE 


equal Diſtances C A and CB. Then the 

Compaſles being opened to any convenient 

Diſtance bigger than AC or CB, with one 

Foot of the Compaſſes in the Point A, de= , |. : 
ſcribe the Arch DE; then with the ame A C 'B 
Extent, and one Foot in the Point B, defcribe the Arch FG, then draw 
the Perpendiculir from the Punt C, thro” the Interſection, (or cutting) of 
the two Arches FG ana DE, which was require J. 


Prob. II. To raiſe a Perpendiculer on the End of 4 Line. 


Let the Line given be AB, the 1 
Perpendicular to be raiſed from | ** f 
the Point B; to dv which, with Ce 
one Foot of the Compalles at B, 
with any convenient Dittance, as | ; 
BD, ſxeepian Arch; then with 89 
the ſame Extent, one Foot of the ff I 
Compaſles being in the Point D, / | 
mark the ſai! Arch at the Point | j 
C. aud one Foot being at C, mark : 1 
u a1 E, then with the ame Diſ- \ N 3 8 
tance, one Foot of the Compaſſes being i in the Point C, deſcribe the Arch 
FG; and placing the-Compalles in the Point E, deſcribe the Arch HI; 
then from the Point B, and throught the Interfettion of the two Arches 
F G-and H 1, draw the Perpendicular which was requited. 


Prob. III. To in fall a Perpendicular from a Point aſſigned, over 
a given Right Line. 


Let AB be the Line given, C the Point over 
the Line from: which the Perpendicular is to fall; 
to do which. place one Foot of the Compaſſes in 
the Point C, then opening them to a convenient 
Extent, mark the Line AB im two Points with 
the ſaid Diſtance, as in the-Pbims-A and B; then 
with one Foat of the Compaſſes in the Point A, 
deſcribe the Arch EF, and with one Foot in the 
Point B, deſcribe the Arch G HH ; then from the 
Point C, and through the Interſection of the ſaid 
two Arches, draw the Perpendicular CD, which 
was required. C 
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Prob. IV. 4 way to let fall a Perpendicular from a given Points an 
à given Right Line. 
Let the Line given be AB, upon which 


e it is require! to let fall a Perpendicular 

2 from the Point C; to do which, from 

Di.” the Point aſſigned C, draw the Line CA; 

N F which Line divide into two equal Parts, as 

HE | in the Point D; then one Point of the Com- 

2 | . paſſes reſting in the Point P, with the 
5 E B fame didlance, (viz. of half the Line AC) 


deſcribe the Arch EF: Then from the Point 
C, to the Interſection of the Arch EF with the Line AB, draw the Per- 


pendicular CB. 
prob. V. To draw a Line parallel to a Line given. 

| 1 Let AB be a Line given, to which 
Fa "ve. us „* F it is required to draw a Line parallel, 
to do which, firſt take in the Com- 
paſles the diſtance at which the pa- 
A—t 5 B rallel Line is to be drawn, and then 
ſetting one Foot of the Compaſſes in 
the Point C, on the Line A B, deſcribe the Arch E; and with the ſame 
diſtance, with one Foot of the Compaſſes i in the Point D, deſcribe the Arch 
F ; then laying a Ruler to touch the . of the two Arches, draw 

the parallel Line FE. 


Prob, VI. To draw a Right Lid Parallel to a given one, that Sali 
paſs through a Point given. 


Suppoſe AB the given Line, and it's required to draw a Line Parallel 
thereto, that ſhall un thro* a given Point, as C. 


— 
22 


5 5 0 Set one Foot ef 

— — - Q—— the Compaſſts in 
— = | the Point C, and 
1 | | | | the other ſo farzas 


| QC | being turned about 
N 2 £ it may deſcribe an 
n — e B Arch GH juſt to 


touch, but not cut 
the Line AB: With the ſame Extent of the Compaſſes and one Point 
placed in the Line AB, at a convenient Diſtance from- B, ſuppoſe in A, 
turn the other Leg about and deſci ibe an Arch EF, then with a Ruler draw 
LineCD thr ough the Point C to teuch the Arch EF, and it will be the 


aarallel Line required. 
PROB 
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PR OB. VII. To make an Angle e qual to any Ang le given, 


Suppoſe BA C an Angle given, and it is - 
equired to make another Argle equal thereto : 9 

o do this, firſt draw the Line DE, then. 4 

ith any convenient Diſtance leſs than A C, 
jeſcribe the Arch GH, ther placing the Com- i 

paſſes at D, with the ſame Diſtance which B : 
wept the Arch GH (ſweep the Arch KLtae k „ 
the Arch GH in the Compaſſes, and ſet- | 

ting one Foot in the Point L, croſs the 
Arch LK in the Point K, then through 
the Point K draw the Line DK F, then is 
the Angle E D F equal to the Angle 
BAC, as was tequired. | 


E 


| 5 L 
Prob. VIII. To bring anv three Points not ſituate in a Right Line, into the 
Circumſerence of @ Circle. | 
Let the three Points thro? which the Circle A, : 
ö to paſs be A, B, C: Take above half the Diſtance D 


1 


between the two Points A and B in the Compaſles ; 
and one Foot of the Compaſſes being in the Point 
A, wich the ſaid Diſtance deſcribe the Arch ED; 
and with the ſame Diſtance, one Foot of the 
Compaſles being in the PointeB, mark the Arch 
ED in the Points E and D, and draw the Right 
Line ED; then take above half the diſtance be- 
tween the Points C and B in the Compaſſes, and 
one Foot of the Compaſſes being in the Point C, with the ſaid Diſtance deſcribe 
the Arch FG; and with the ſame diſtance, one Foot of the Compaſſes being in 
the Point B, mark the Arch FG, in the Points F and G, and draw the Right 
Line F G. . Now whexe the two Right Lines DE and FG, being continued, 
Interſe& each other (. in the Point H) is the Center of the Circle required. 


| The Deſcription of the Mariner's Compals. 

THIS inſtrument, ſo uſeful in the Practical Part of Navigation, is * 
to have been in theſe Parts of the World about 350 Years ; the Utility 

whereof to us evidently appears, conſidering the many Inconveniencies that 

attended our Anceſtors, in tracing the vaſt Ocean, for want of ſuch a Guide, 

by which our Maritime Affairs have ſucceeded ſo well ſince it's Invention. 

It is a Circle of a greater or leſſer Diameter at Pleaſure, detcribed upon a Paſte- 
board, and divided into 360 Degrees, and 32 Points, (and ſometimes into 24 
Hours) each Point containing 11 deg: 15 min. or 3 quarters of an Hour; asin 
te following Figure, The Circle being thus divided upon the Card or ho 

| oar 
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board, there are paſted on the other Side of the ſaid Card or Paſte-board, 
two hardened Wires, or a thin Bar of Steel, which being touched with 
a Loadſtone, ana the Card hung at the Center upon a Pin, Hx'd in a Bex, 
its Potttion (Variation excepied) becomes North and South; and the 
ſaid Box being cover'd with a Glaſs, is hung in another ſquare Box, in 
ſuch Manner that the Card may traverſe notwithſtanding the Ship's 
Motion; and being thus fixed, it is ready for Uſe, 


The Figure of the Mariner's Compaſs. 
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To "find the Prime or Golden Number. 
HE Prime or Golden: Number, is a Revolution of Nineteen Years, in 
4 which Term the Moon returns to make the ſame Aſpects with the 


Sun on the ſame Day of the Month (moſt commonly) that they were on 
Nineteen Years before, 


a wy 


8 
l 
\ 


The Gregorian, or New Calendar. 21 


To find which, add 1 to the Year of our Lord, and divide by 19, the 
Remainder is the Prime or Golden Number, but if nothing remains, the 


Prime is 19. 8 
Example. To find the Golden Number for the Tear 1987, add 1, which 


makes 1788; which divided by 19, the Quotient will be 94, and the Re- 


mainder 2, which is the Golden Number for the Year 1787. 
N.B. The Golden Number is the fame in both the Julian and Gregorian 
Account of Time. ; | . 
f To find the Epact. 
THE Epact is the Number of Days which the Solar Year conſiſting of 
365 Days, exceeds the Lunar (or twelve Revolutions of the Moon to the 
Sun) containing 354 Days, the Difference being 11 Days, When the Prime 
is 1, the Epact is o; when 2, the Epact is 11; when 3, twice 11, or 22; 


when 4, thrice 11, or 33. but omitting 30, (which muſt conſtantly be done 


when it exceeds 30 ;) it is 3, and may be found in the following Manner, 
Subtract 1 from the Prime, Multiply the Remainder by 11, and divide 

that Product (if it exceeds 30) by 30; the Remainder will be the Epact. 
Example. Suppoſe it was required to find the Epact for the Year 1787. 
The Prime (or Golden Number) for the Year is —— 2 


Subtract — — — 1 
Remains — — [ ÿmVũ— — 1 
Multjplied by — — . It 
Gives the Epact for that Year —————— —— 1 


Vote, Aſter the Year 17 99, there will require a differentMethod to find theEpaCt 
To find the Moon's Age. 


AP D to the Epact for March 1, for April 2, for May 3, for June, 4, for 

N 5, for Auguſt 6, for September 7, for October 8, for November 10, 
for December 10, for January o, for February 2. 

Take the Epact, the Number for the Month, according to the Rule 
foregoing, and the Day of the Month, for which the Moon's Age is re- 
_ "Theſe three Sums added together, if leſs than 30, is the Moon's 

ge; if more than 30, then divide it by 30, the Remainder is the Age of 
the Moon. The Moon's Age ſubtracted from 30, leaves the Day of the 
Change. Again, 15 added to, or ſubtracted from the Day of. the Change, 
leaves the Day of Full Moon. | | 

Example. Suppoſe it was required to find the Moon's Age for the firſt 
vey of April, 1787, | | 


Firft ſet down the Epact for that Year ————— — 121 
To which add the Number of the Month — — 2 
And the Day of the Month ———————— 1 


The Sum, gives the Moon's Age ———— 14 
Deducted from 30, gives.16, the Time to next Change—16 


30 


— - — 
bo » __ 2 


22 The Gregorian, or New Calendar. 


To find the Moon's Southing, and Time of Full-Sea, or High- Water, 
The Reader is here referr'd to the Tide-Table, Page 32, &c. and the Uſe 
2 immediately following. 


To find the Dominical Letter. 


Dude. the Year and its fourth Part by 7, the Remainder ſubtracted from 
7 gives the Dominical Letter; reckoning A for 1, B ſor 2, C for 3, 
D n E for 5, F for 6, G for 7, or o. 


Suppoſe it was required to find the Dominical Letter for the Year 1786 


Firſt, Set down the Year 1787 

Then the 4th Part, neglecting the Remainder — 440 

The Sum divided by — — —— — x 
21 


13 


63 
56 


6 
The Remainder 6, being ſubtracted from 7, leaves x or A, the Do- 
minical Letter, 


N.B. After the Year 1799, the Order of the Dominical Letters, as the 
now range, will be diſturbed, and conſequently to find them, another Me- 
thod mult then take Place. 


To find the Cycle of the Sun, 


Suppoſe it be required f for the Year 1787 
Then add 


3 
Divided by — — — 28)1796(64 


— — — 


%. 


—. 


4 
Divided by 28 it quotes 64, and 4 Remains, which is the Cycle of the 
Sun for 1787. 


Note, Hillary Term begins Jan. 23. and ends Feb, 12. 


HH Term begins 17 Days after Eafter-day, and ends Monday before 

Whitſunday. 

Trinity Term begins on Friday after Trinity Sunday, and ends nineteen 
Days after. 


A1ichaetmus Term begins November 6, and ends November 28, 


IT A B L E S 
OF THE 
MOON's AGE, 

From the Year 1784, to 1789, 


 .TOGETHER WITH A 


CATALOGU E, 


OF THE 


MEAN NEW MOONS, 


From 1790 to 1799 incluſive. 


. 


24 "2 Table of the Moon's Age for the Year 1784. 


3 8 
Months DH. 7 | Months bfs | 
— — — — — — | — 
> {Full moon | 7| 2A | CFull moon 40 1M 
L alt quart. 5 5. A > JLaſt quart. | 9 3A 
S] New moon 22 10 8 N 
* New moon [17] 9 Mi 
*> [ Firſt quart.|2g9] 6M Firſt quar. 25 1A 
2 Bel moon 60M [. Full moon . if 7M 
S New moon [10] 91] De aer 1 
Firſt-quart [2711 A} | J_/Firſt quart, [23/11 A 
| Pat ts * - Full:Meen' 30} 3 Al 
Full moon 7 AM 1 
S Laſt quart. 140 3A ( Laſt quart. | 6 2 A 
V N 8 5 + MI 2 \ N 
S | New moon 21 7 Ne moon [i4} 5 A 
Firſt quart. [28] 5 A ) Firſt quart. 22 gM 
| | | Full moon |28|11 A 
(Full moon 50 71 ) | [ A | 
I JLaſt quart. 12 10 Af © 8 Laſt quart 6 5M 
'J )New moon 19 6A I ) New moon [13] 94 
Firſt quart. 27 1A 8) Firſt quart.] 1 3 A 
ES EN 1 | | © ( Full moon 28011 M. 
ul moon | 5| NM. | 
} -\ Laft quart, |12 3M 8 Laſt quart. 1 
. ; | — 5 
I} New moon 19 6M | & ) New movn [14] 1M 
Firſt quart, 27 7M S ) Firſt quart. 1910 A 
| | (Full moon[26|11 A 
| Full moon - 34, 5 At, . | 8 | 
| ] Laſt quart. of SN | Y Laſt quart/ . 10 A 
18 ] New moon 7 6 A New moon 120 1A 
Firtt quart. 42 5 10A S JFirſt quart. | 19 8M 
4 bf £S C Full moon |26| 3 A] 


The third is of the Sun, Auguſt the 16th, inviſible. 


* 8 


S 


The fourth 3 1s or the Moon, Auguſt the » oth, inviſible. 


| Four Edits this Year, two Ry the ths: and two of the Moon. 


| The firſt is of the Sun, February the 20th, inviſible. 
The ſecond is of the Moon, March the 17th, 4 Digits, viſible. 


— 


— 


6—— ed 


— 


— 


47. able of the Moon's Age for the Year 1785. 


5 ——— 


* 8 — 


The firſt is of the "ny February the gth, inviſible. 
The ſecond i is of the Moon, July 22d, inviſible. 


7 wo Eclipſes 115 2 zur, one of the Sun, and one & the Moon.” 


— 


* . 
7 


* 
* 


— — — 


Months D i. Months 0 H 
A Laſt quart. | 3 7A New moon | 6] t A 
S Þ New moon. [11] 2M ) Firſt quart 4 1 A 
3] Firſt quart. 17 5 A ) Full moon 2111 A 
(Full moon |25] gM} Laſt quart, 28 3 A 
Laſt quart. | 2 2N "New moon g 1M 
S Nc moon | gf 1 A | D. Firſt quart. 13 6 
2] Firſt quart. [16] 4M Fe Full. moon a0 8 M 
Full moon 24 AM by | Laft quart. 26 10 A 
"Laſt quart. 4 5M & New moon | 5| 5 A 
S, New moon 10010 A Firſt quart. 11 8 A 
8 Firſt quart. [19] 6A 8 Full moon 18 4 A | 
5 [ Full moon a5 O A S LLaſt quart. 2 5 8M 
Laſt quart, 2 4A New moon 30 
] New moon | 9 8M] & Firſt quarrt.|1i] gM | 
S} Firſt quart. [a6| 1 ] Full moon [18] 1M 
| CFull moon 24 2 A ©" LLafſt quart. [24/11 4 
Laſt quart. | 2 1M| > (New moon 2 8M 
 \ New moon | 8| 4 A 8 Firſt quart, 9 8 A 
ve Firſt quart. |16] 3M Full moon EM 
|S 5 | 
Full moon 24 4M z, CLaft quart. 23 f A 
| Laſt quart. 3 GM. | | 
125 | New moon] 1] 9g A 
New mcon | 7 2M| & FFirſt quart 9 5M 
Firſt quart. 174 8 A S Full moon 15111 A 
x } Full moon. [22 3 A S | Lait quart. 23 3/4 
. Loſt quart. | 79 1 — N | New-moon 31 L A 


26 A Table of the Moon's Age for the Year 1786, 


f ö 


12 34 
Months DH. | Months 1D} H 
[= ( Firſt quart. 7 11M | Firſt quart. | 3] 10M 
|S Full moon [14] 1A |=}, Full moon [11] 11M 
| E { att quart. [22]11M wa Laſt quart. [18] 1A 
New moon [30] 3M | (New moon 25 NM 
" Firſt quart.| 5| 8 A Firſt quart. | 22 M 
& Full moon. [13] NM =) Full moon | 9|10 A 
JI] Laſt quart. |21] 8M = Laſt quart. [16| 5 A 
New moon 28 2A New moon [23] 8 A 
Firſt quart. [31] 9 A 
( Firſt quart-| 7] 5M . | 
8 Full moon 1410 A > (Full moon | 8| 8M 
S L aft quart. |23] 2M E 15 quart. 141A 
New moon 29 11M New moon [22|10M 
( Firſt quart. 30 3 A 
ſ Firſt quart. 5 3A | 
S Full moon fig 3A Full moon 7 3 A 
[II] Lift quart, 21 3M I Laſt quart.|14| 8M 
New moon 28 8M New moon [22] 3M 
| D LFirſt quatt. 30 7M 
| CFirſt quart.] 5} AM X : as he 
|S} Full moon. [13] 7M (Full moon | 6| 2M 
S } Laſt quart. 2 11 1M S JLaſt quart, [12| 8 A 
| {| New moon 27 4'A|. S New moon[20|10 A 
[ 1 <C Firſt quart. 28 9 A 
; { Firſt quart.| 3} 6A | „ 
SJ Full moon 10 A > Full moon | 5| 1.A 
& |} Laſt quart. 19 8M ] Laſt quart. 12 11M 
(New moon z5 IM 8 New moon 20] 5 A 
I 3 d L Firſt quart. a8 8M 


| Five Eclipſes this Year, three of the Sun, and iwo of the Mo 
The firſt is of the Moon, January the 14th, inviſible. 
The ſecond is of the Sun, January the 29th, inviſible, 
The third is of the Mcon, July the roth, inviſible, 
The fourth is of the Sun, Fuly the 24th, inviſible. 

| The fifth is of the Sun, December the 2oth, inviſible. 


J 


Sh Table of - 


the Moon's Ate for the Year 1787. 5 


LAT : . 


@ A 
Months D H. | Months 0 H 
Iz Full moon 3011 A Laſt quart. | 78A 
S ) Laſt quart. 11 7M DJ) New moon 1411 A. 
[SJ New moon. |19]11M| i] Firſt quart. 22 1M 
>. Firſt quart. 260 5 A Full moon [30] 5M | 

Full moon 2 1A Laſt quart. | 6] 2A 
< | Laſt quart. 100 4M |S ] New moon rA YM 
[= New moon is 2M I] Firſt quart. 20 5 A 
| CFirſt quart. 2 5 IM |. Full moon 11 6 4 

Full moon | 4 2M > (Laſt quart. | 4] 8 A 
{S ]. Laſt quart. 12 1M 155 moon 11 6A 
18 18 0 | 
[|S ] New moon 19 3A & } Firſt quart. 19 1A 
|S | Firſt quart. 26 8M S [Full moon 27 6M: 

Full moon | 2| 4 al | Laſt quart. | 4% 2M 
I] Laſt quart. 100 8 A & New moon fi GUM 
8] New moon [18] IM J Firſt quart.|1g] M 

Firſt quart. [24] 4 A © (Full moon 26 6A | 
| | 1 32 

Full moon | 2| 8M | & (Laſt quart. | 2}1o0M 
| |} Laſt quart. [io 11M New moon 0 9A 

I! New moon 171 gM SJ Firſt quart. 18] 3M 

Firſt quart. 24 1M Full moon 25 AM 

5 Full moon 311A 18 „ 

f 2 [ Laſt quart. 1| 8 A] 

4 CLaſt quart. | 8 41 A New moon] 4 A{ 

SJ New moon |15 4A 18s Firſt quart 17 8A 
J Firſt quart. 22 11M Full moon 24] 3 A 
| Full moon. lzo 3A A LLaft quart. 31 g 


The ſecond is of the Sun, 


| Six Eclipſes this Year, three of the Sun, and three of the Moon. 
| The firſt is of the Moon, Jau. 3d, viſible, and Total 11 at Night 
January the rgth, at 11 M. 1 Digit 
The third is of the Sun, June the 15th, at 5. A. 5 Di 
The fourth is of the Moon, June the oth; inviſible. 
The fifth is of the Sun, December the 9th, inviſible. 


gits. 


ö 


5 


—— — wo 
= 


_The fixth is of the Moon, December the 24th, viſible 9 Digits. 


— — — — 


* 


28 A Table of the Moon's Age for the Year 1788. 
Months DH. Months D. H. 
> {New moon | 8|11M New moon 3 7 
2 Firſt quart.|16|10M| 2 Firſt quar. 10 8M 
S | Full moon [23] 2M Full moon [18] 8M 
1 L. aſt quart. 30 1M Laſt quart. 26 6M 
[New moon| 7| 7M) New moon | 111A 
S] Firſt quart [14] 9g A = rſt quart. | 8 7 A 
* | Full moon [21] 1 A &< Full moon 1610 
' LLeſt quart. [28] g A J / Laſt quart. |24| 4 A 
New moon 31 8M 
[New moon 711A | 1 
> } Firſt quart. 13 5M . ( Firſt quart, | 5] M 
S Full moon [|21|11 A 8 Full moon 15] 1A 
att quart. 29 4 A S) Laſt quart. 221 A 
; | (Ne moon 29 4A 
New moon] 6 2 A4 | | 
S) Firſt quars. [13 11M| . Firſt quart. 7 32M 
by Full moon-[:0| 11M & Full moon |15| AN 
55 quart. 28 11A 8 Fs quart [22| 7M} 
| | New moon 29 3M 
New moch 6 1M | 
[SJ Firſt quart. 12 5 A I ( Firſt quart. 6] IM 
3 Full moon 200 2M & Full moon|x3 5 A 
LL aſt quart. 28 5M S )Laſt quart. 20 2 A 
| = ( New moon 27] 6A 
| | New moon | 4| 9M | 
F] Firſt quart. [11] 1M > CFirlt quart.| 5 8 A 
Full moon 18 3A 7 Full moon 13 SM 
| L [Laſt quart. 26 7A & JLaſt quart. 19 9A 
. Q New moon 1M| 


Two Eclipſes this Year, both of the Sun. 
The firſt is June 4th, at 8 Morn. viſible 4 Digits. 


The ſecond is November 27th, at 6 Afternoon, inviſible, 


— 


—_— 


ct 


_ * 


— 


1 C— 


— 
— 


— — — — — 


4 Table of the Moon's Age for the 2 zar 1789. 


| 


| ' Four Eclipſes this Year, two of the Sun, and Two of the Moon. 
The firſt is of the Moon, May 8th, inviſible. | 
| The ſecond is of the Sun, May the 24th, inviſible. 


The third is of the Moon, Nov. the 2d, viſible,at Mid. 3 Dig. 
The fourth is of the Sun, Noveinber the 16th, inviſible. . 


Months b. J H Months H. 
2 Firſt quart. 4 4A | Full Moon 7 OM 
S |} Full, moon |11| 6A [Sat quart. 1 IN 
I N 
S | Laſt quart. 18 M New moon [22] 4 A 
(New moon |26 6M birſt quart. 29 6M 
| | | Dy 3 
¶Firſt quart. | 3 9M Full moon | 510 A 
8 Full moon 10 4M ) Laſt quart. [14] 2M 
e Laſt quart, 1610 A S New moon [20-11 A. 
New moon |25| 1M Firſt quart, 273 A 
| fFirſt quart. | 4/21 A > (Full moon | 4] 2 A 
S | Full moon |11| 2 A S ) Laſt quart, |12] 3 A 
S ] Laſt [2A £5 New moon|19] 7M 
S - quart 18 2 S) New moon 97 
ew moon 26 7 A4 S Firſt quart 26 4M 
Firſt quart. 3 9 (Full moon | 4| 7M. 
) Full moon | gj11A 8 Tee- dg 12] 2M 
D Laſt quart. 17 8M IJ ) New moon [18] 4 A] 
New moon 25 TOM ( Firſt quart. 25 8A 
Firſt quart | 23A 3 (Full moon 217 , 
8 Full moon | g| M S )JLaſt quart. 10 IMI 
8 Laſt quart. 17 2M 2 New moon 17 3M 
| ag moon | 24 wo < C Firſt quart. 244A 
irſt quar. 31 „ 
ö by Full moon |. 2| 5 A 
Full moon | 7| 8 A S | Laſt quart, 91 
E Laſt quart 130 7 A 8 New moon 16 5 
> } New moon 2 31 8M I CFirſt quart. | 24] 1 
Xs Firſt quart 2911 A | — 5 


— 


— 


—— — — — _— = — ** guts 
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A CHA TAE OC DRE 


OF THE 
MEAN NEW MOONS, - 


From the Year 1790 to 1799 incluſive. 


$ <_ — — —>- — 


1790. 1791. | 1792. 1793. 179% 


ce; 16 January — 5 1 24 | January — 12 eas Sq 
ebruary 14 | February 3 | February 22 February 11 | February — 
March — 16| March — 5 | March — 23| Mafch — 12 | March 1 & 31 
April-— 14 | April — 4 April — 22 | April 11] April — 3c 
May — 14 | May — 3 | May — 21 | May —— 10 May — 29 
June — 12 June i and 30 June — 20 June — 9 June — 28 
July — 12 July 1 and 31 | July — 19 July — 8 July — 27 
| Auguſt 10 Auguſt — 29 | Auguſt — 18 | Auguſt — 7 | Auguſt — 26 
| September 9 | September 28 | September 16 | September 5 | September 2 
October 8 October 27 October — 16 | October — 5 | Ottober — 24 
7 November 26 | November 14 | November 3| November 22 
| | December 25 | December 14 | December 3| December 22 


* 


November 
December 


— EE 


— —_ — 


| 1793. 1796. | 1797+ |. 1799. 1799. 


— 


— — — 
2. A 
2 


ICC EDPES ——— 


I ns OT IRE” 


3 ů — 


— 9 — 


—  __ _—_ __________—_— 
- 
* 


pony — 20 
ebruary 19 
March — 21 
April — 1 

May — 1 
June — 17 
July — 17 


Auguſt — 15 


September 14 
October — 13 
November 12 


December 11 | 


— 


January 10 


February 8 


March — 9 


April — 7 
May —7 


| June — 6 


Auguſt 4 
September 2 
October 131 


November 30 


December 29 


| 


January — 28 
February 26 
March — 28 
April — 27 
May — 26 
June — 24 
July — 24 
Auguſt — 22 
September 21 
October — 20 
November 19 
December 18 


— 


January — 17 
February 16 
March — 17 
April —— 16 
May — 15 
June — 14 
July — 13 
Auguſt — 12 
September 10 
October — 10 
November 8 
December 8 


January — 6 
February 5 
March — 7 
April — 5 
May — 5 
June — 3 
ir — 3 
Auguſt 1 & 31 
September 29 
October 29 
November 27 
December 27 


— 


* 


VISIBLE ECLIPSES, 


From the Year 1790 to 1799 incluſive. 


1790 The Moon April the 28th, at Midnight, Total. 

— 'The Moon — ORober the 2 3d, at 1 in the Morning, Total 
1791 The Sun — April the zd, at 1 in the Afternoon, 

— The Moon — October the 12th, at 3 in the Morning. 

1792 The Sun —— September the 16th, at 11 in the Morning. 
1793 The Moon — February the 25th, at 10 in the Afternoon, 

' TY Dig - September the 5th, at 3 in the Afternoon, 
1794 The Sun — January the 3 iſt, at 4 in the Aae 
nd The Moon —— February the 14th, at 11 in the Afternoon, Total. 
— The Sun — Auguſt the 25th, at 5 in the Afternoon. 
1795 The Moon — February the 4th, at 1 in the Morning. 
Nog The Sun — july the i6th, at 9 in the | Morning. 

—— The Moog eo July the a at 8 in the Afternoons 

1797 The Sun — June the 25th, at 8 in the Aſternoon. 

— The Moon — December the 4 at 6 in the Morning. 
1798 The Moon . May the 27th, at 7 inthe Afternoon, Total. 


1799 None. 


9 


7 
1 
7 he Uſe of the foregoing Tables of the Moon” s Age. 


N the ſaid Tables the one half Page contains the firſt ſix Months of the 

Year, the other half the following fix Months; in the firſt Column of 
each half, towards the Le't-hand are the Months; in the ſecond the 
New, F all, and Quarters of the Moon; in the two following Columns 
are the Days and Hours of the ſaid New, Full, and Quarters, either 
Morning or Afternoon, as the Letters A and M denote, A ſignifying 
Afternoon, M Morning : At the Bottom of each Fable are the Eclipſes 
for that reſpective. Year. 

The Uſe of the Tables i 5 readily by Inſpection, to find the Day and 
Hour of the New, Full, or Quarters of the Moon, 

Suppoſe it was defired to fird the Time of New Moon, January 1586; 
Look tor the Year 1786 on the Lope of the Leaf, which having found, 
look for January in the firſt Column towards the Left- hand, then in the 
next Column, in the ſame Month, is found New Moon; and in the 
two following Columns againſt New Moon, ſtands god. 3h. M. which 
23 that the New Moon in January 1786 is the 3<th Day at 3 in the 

ornin 

The _ Directions ſerve for Full Moon, or Firſt and Laſt Quarters. 

To find the Moon's Age, ſubtract the Day of New Moon from the 
Day propoſed, the Remainder is the Moon's Age. 

uppoſe December-25th, 1787. | 

Looking in the Table in 1787, it gives the full PAR the 24th Day, 
ſo that on the 25th the Moon will be about 15 Days old. 

Suppoſe it were required to find the Moon's Age the firſt of Novem- 


ber 1786. 


The laſt New Moon before was October 22d, but becauſe you can- 
not take 22 from 1, vou muſt add 31 the Days in Oclobar, and from the- 
Sum take 22; the Remainder 10 is the Moon's Age November Iſt 1786. 


A TIDE-TAELE for the Sea-Coaſts of Great - Britain, Ireland, 


Norway, Holland, Flanders, France, Biſcay, Cc. Shewing what. 
Moon makes full Sea, upon the Full and Change Days, at the 
Places -following, raug d in Alphabetic Order. ; 


1 H MI At Albarmorich K 1 HIM. 

AT Army NNE. and SSW, | 1 [30] Eaſt and Weſt— — — 6] o 

At Amſterdam, & Armen: At Aldborough,. SE. by S. 
ners, NE. and SW.“ — | 3] o and NW, by N. — ol45 

At Abarwark, ENE, and | LA N 


zol 


+8 


B 
At ray Tag gelen 
before the Race of Blanquet, or 
Blanchart, N and 8. 
Thwart of Beachy in the O. 
fing, N by E. and 8 by W. — 
AtBlackneſs,in Bluet, at Bell 
Ide, NNE. and 88 W. 
W ithout Bluet, and at Her- 
wick, NE by N. & SW by S. 
1 he River of 'Bourdeaux, 
the South Coaſt of Bretagne, 
the Coaſt of Biſcay, and at 
Buchanefs, NE. and SW.—— 
At Breft, before the Baſe, the 
River of Bourdeatrx within the 
Haven, NE by E. & SW by W. 
In the Brocfumd, Bloy, Bal- 
timore, ENE. and WSW. — 
Before Bremen, and at Black- 
rey, and in the Channel before 
8 E. 3. K 6 —— 
#i/tal Key, E b and 
We = E ps 
t Bri er, 8 E. and 
ebe 


In Condado, N. and 8. 
In the Chamber of Rye, N by 
E. and 8 by W 
Without Caleis, at Corpus 
Chriſti Point, before and at 
Campvere, NN E. and SSW,—' 
Between Calais and Dover, 
before Conguet, and at the North 
Cape, NE. and SW. ——— 
At Cort, Culnis, C. Char and 
in the Crest, ENE. and WSW. 
At Cala). and in the Bay of 


Carmarthen,E by N& W by S. | 


At Concale, E. and W. 


Without the Caftets, in the 


H. 


12 


N 


O 


145 
30 


13 


Chaindel SE by 8.8 Ny W. 


The Tide-Table. 


NW by W. 


SE. and NW. 


Between Guernſty, and the 


Clifts, and at Catneſi, SE. and 
NW. 
At the Caſtets, and at Cham- 
berneſs, SE by S. & NW b 8 
At Cows, in the Foſs 
in Calais-Road,and inChi 


ater. 


Before the Haven of Caen, in 
the Chamber, between Cripple- 
ſand and the Creyl, and at Cal- 
ſhot, S by E. _ by W. — 


At Dover-Piter, and beste 
Dunkirk, N and S. 


At Denbeig „& Downs in the | 


Road, NE by N. & SW by S. 
At Hort, NE and 8 
At Dungervan, ENE. and 
WSW. 
At Dartmouth, E. 10 W. 
At Dublin, 8 E by E. and 


* 


E before Cromer, Seven 


neſ3-Road, SSE and NNW. 


; - 


At R. SE. and NW. 


At Dungeneſs and Dunnoſe, 
W by N.— 


SE by 8. * 
At Dyver, Dieppe, and in the 


Downs a- ſhore SS E. and N 
NW. 
E 


At Embden, before the Elb, 


before the Eyderg and before 
Enchuſan, N. and 8. 
At Edam, NNE. and SSW. 
Before the Eaſtern &. Weſt- 


ern Emes, and at — 


F | 
'On the dal © of Flanders, | 


N. and 8. 
At Fluſhing, N by E. and 8 


— , A. 


0 — — g — 


= © Before 


| 


— 
— 
— - - =_— 
— 


— ———— 
. ——— 


—— —— he 


.. 
232 


1 El i en Fs TS. 


i. — —— 
——— ——— AS — —— 


— 
. — COT. 
„ 


nel, NNE, and SSW. - 


mouth, E by N. and VV by 8. 


WNW. — 


— * a ——— ——— 
* Co - 
n N - - * - — — 
DE —— ———ů—ů— ů — 2 mY — 
. 


— — 
1 


and at Graveſend, NNE. and 
SSW. 


by N 5 


34 
Before the Fen, in the Chan- 


Without Fountny, NE by N. 
and SW by 8. 

Without the Banks of Flan- 
ders, NE. and SW. 


At Flamborough andBridling- | 


ten, ENE and WSW. 
At the Fornin Fowey, at Fal- 


Between Fawey & Falmouth, 
in the Channel, and at Foul. 
neſs, E by S. and W by N. — 

Before the Coaſt of Frixe- 
land and the Fly, ESE. and 


Without the Fly, SE by E. 
and NW by W. 
At Frize and Fair- Iſie, NW. 
and 8E. 
At the Frith, and at the South 
Foreland, SSE. and NNW. — 
In Fair J/le Reads, and at the 
North Foreland, S by E. and 
N by W. 


G 
In the Road of Gibraltar, at 
Graveling, and beforeCherburg, 
N and 8. 
Before Goree, at Guernſey, 


At Grein, at Gaſcoign, and 
the Coaſt of Gallicia, NE. and 
SW. 


Between Guernſey & Caſkets,| 


SE. and NW. 


Thwart of Guernſey in the| 


Channel, SE by S. and NW, 


In the Chamber and Goree- 


| n 
Before the Heuer, before | 


—— — "OY — 


H. 
1 


2 


3 


10 


11 


12 


11 


30 
13 


30 


45 
15 


The Tide-Table. 
M Forn, and at Hampton-Key, N 


and 8. — — 
Under Holy Iſland, and at 
Horn, NNE. and SSW, -— 
Before Hartlepool, NE. and 
SW. | — 
At Huntcl;-foot, NE by E. 
and SW by 2 5 
At Humber, E by N. & Wbys. 
Before Hamborough, at Hull, 
at the Holms, and before Ham- 
ber's Mouth, E and W. 
At Harlem, Havre de Grace, 
and Homehead, SE and NW. 
At St. Helens, at Harwich, 
and without the Banks of Har- 
wich, SSE. and NNW, 
At Harwich within, S by E. 


At Jutland Iſlands, N. and S. 


— —— — 


land, NE. and SW. 
In all the Havens of the 
South Coaſt of Ireland, E by N. 
and W by S, —— 
3 K 
Kentiſh Knock, N. and 8. — 
At Kelliers, NE. and SW.— 
At Kingſale, ENE & WSW. 
At Kilduyn, ESE & WNW, 
At Keldive, 72 and NW. 


At Leith, North and Seuth 
At Liſbon, NE by N. and 
SW by 8. — 
At London, NE and SW, — 
Thwart of Lundey, and be- 


fore Lynn, E by N. and W 


by 8. — — — 
At Lynn Half-Tide, at Lan- 
dey, Eaſt and Weſt 
At Lynn, E by S. and W by 


0 D 


Ss © - a 


On the Weſt Coaſt of Ire- 


At. 


II 


I2 


5 


45 


ag 


—nY ww 


| and Pica*sy, 88E. and NN 


— — — ——  _—_—— —᷑ ͤ ͤ—— 
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At the Lizard by the ropes K. 
ESE. and WN VW. 
At Lambay, SE. by E. and 
NW by W. —_ 8 
At Leoftaff, and thwart of it 
without the Banks, SE by 8. 
and NW by N. 
In Leo/laff- Road and at Long- 
ſand-head, 0g * ig NNW.— Ito 


Within the Maes, at Maldon, 
N by E. and S by W. 
Before the Maes, NNE. ande 
SSW. —— I 
At the Maes, and hikes St. 
- Matthew's Point, NED E E. and 
SW by W. — 3 
In Mouſehole, at St. Mat- 
thetu's, and within Mount s- bay, 
ENE. and WSW. —=——=—| 4 
In. Mi ford: at Moonleſs to St. 
Males, E by N. and S.| 5 
Between Aouſehole dull al- 
mouth, and in Milford- Haven, 
ESE. and WNW. — 7 
In St. Magnes Sound, and at 
Magnes Caſtle, SE. by E. and 
NW by W. 8 
At the Iſſe of Man, SE SE &NW 9 
Before Margate, Sby E. and 
N by W. — - 11 


At NewportHalf-tide, N & 8 [12 
3 the Weſt· end of the Nore, 
. the River of Nantz, 
NE. and SW. —— —— —— 
AtNewca/tle,EbyN&W bys. 
Before St. Nicholas, E E by 8. 
and W by N. — 
At the Needles, at the Iſle of 
Wight, SE by E. & NW by W. 
All the Coaſt of Nom 


© © UG 


10 


zo NE by 


Sand WNW. 
At the Race of Portland, SE. 


1 


At Coy „SE and af * _ 
At * 7, SE by S. and 
NW b / 4 
At — without the 
Banks, and between Orfordand 
Orwell M aves, SSE. & NNW. 
At Orfordneſs, within the 
Sands, S by E. and N by W. 
At Offend, _— 8. — 


At Portſmouth Half-Tide, 
N by W. and 8 by E. 2 
At the Pens, Porthus, and 
Paifiu, NE and SW. 
On the Coaſt of Portugal, 
E. and SW by W. — 
| In Phmouth, and before St. 
15|PauPs, E by N. and W by 8. 
At St. Paul's, in the Haven, 
E and W. 


Before Podeſſemeck, E E by 8. 
and W by N. 


45 
30 


45 
30 


45 


Between the Maze and War. H. 
7] 30|headof Lower, - by E & Nby W. It. 


15 At Orkneſs, NE and SW. — 


Thwart of Plymouth, ESE. 


and NW, 


Q 
At 3 N. and 8. 
At Rochęſter, N by E & Sby 


45 At Ramhkins, NNE. & SSW. 
At Rotterdam in Robin- Hood's| © 
o Bay, and from the Race to the 
15 Pole-head, NE. and SW. 
At Ronen, and before a 
45 me 3 E. and SW b 
| mſey, 1 * E ws byd. 
15 
In tbe e Upant 


30|and Scilly, at the Shoe, at the 
E 2 Spit 


— —_— 


— — 
- p - 
— — 


— — ——3ä—— — 
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36. 
Spits, at Southampton, and along 
the Stoin, North and South — 


Upon the Coaſt of Spain, and 
31 
Atdòcilh, the Sound, Scarborougl | 
& at Sraples, NEbyE&SW by.W | 


in Shetland, NE. and SW. — 


At Seven Iles, without the 


Haven, in the Broad Sound, 


ENE. and WSW. 


nel, and at Salcomb, E. and W. 


At Sedmout h, and at the Start, 
El S. and W by N. 
ff the Start in the Channel, 


ESE. and WNW. —  Y ——— 


Within the Seine, and beforc] 
Shelbergh, at7 Clifts, SE&NW.|| 
At Shoram, SE by & & NWbyN| 


At Seine-head, SSE. & NNW. 
1 


Within Tervere, N by E. &. 


S by W. 
Before Tervere, before the 


River of Thames, and at Tin-| 


mouth, NNE. and SSW. 
Before the Tees and Tinmout h. 


before the Bay of Tinmouth,| 


NE. and SW. 


At the Cliffs off the Texel, 8 


ENE. and WSW. 


In Torbay, and before the 


Texel, E. and W. ——— 


In the Road of the Texel, 


ESE. and WNW. 
At Torgen, S E. by S. and 


Before Ureck; N. and 8. 
At Uſe, NE. and S. W —-— 


At the Mouthof Severnbetweer|. 
Scully & the Lixard, at the Spurl 
and Stockton, E by N. & W by 8. 

Without Scilly, in the Chan- 


Between Uſhant, and the 
Main, NE by E. & SW by W. 


—— — — — — — 
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In the Vourd, at the Bay, 

within Uſbant, ENE & WSW. 

Without Uſhant, E and W. 

St. Vallery, SSE. & NNW. 
W 


8 by W. — 


the Weſt-end of the Wight, 
NNE. and SSW.————— 


N. and SW by 8.— — 
At M bitiy, NE. and SW. 
In the Sea of Wales, and Se- 
dern, ENE. and WSW. —— 
In I/ales, E by N & W byS 
At Melli, at Neymouth, and 
at Waterford, E. and W. — 
At Weymouth Key, E by 8. 
and W by N. — — 
At the Neſs, by Mieringhen, at 
Winterton, ESE. and WNW. 
| Thwart of the Iſle of Wight, 


of IWWight, and Beachy, by the 
ſhore, SE by E. & NW 


At Youghall, ENE. and W. 
SW. — — | — 
At Yarmouth, SE by E. and 
NW by W. ————— 
In Yarmouth Road, in Tar- 


| mouth Haven, = & NNW. 


On the Coaſt of Zealand, 
NNE. and SSW.—— 


--—- 


At IVinchelſea, N by. E. and 
At the Weilings, and from | 


Before the Meilings, NE by | 


in the Channel, all within the 
Ie of Might, between the Iſle] ' 


by W. 
At the E. end of the Vigbt, 
and on Mieringben Flats, SE 


and NW. — — 
1 | 

Before Yarmouth, NNE. & 

SSW. — a 


TO 


In the Zurick-ſea,NE&SW. 
T H. EU 


oO S2 © 
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T HE foregoing Table ſhews the Time of Full Sea at the ſeveral Places 


therein' contained, upon the Full and Change Days of the Moon, 
which for more ready Uſe is put in Alphabetic Order. | 

' Example. Admit the Time of Full Sea at London, upon the Full and 

Change Days, be required. | . 

Lock into the Table under the Letter (L) it is found to flow at London, 
Nofth Eaſt and South Weſt; that is, when it is Full Sea at Londen, the 
Moen will be, as it is vulgarly ſaid, upon the North Eaſt and. South Welt 
Points of the Compaſs, which is four Points, or 3 Hours, 

The Uſe of this, together with the Moon's Southing, to find the Time 
of Full Sea at any Time, at any of the ſaid Places is ſhewn below. 

To find the Moon's Southing. 

To find the Southing of the Moon, multiply the Moon's Age by 4, and 
divide the Product by 5, the Quotient will be Hours, and the Remainder 
ſo many Times 12 Minutes, - 

Note, If the Moon's Age exceeds 15, reject the ſaid 15, and take the 
Remainder, with which proceed inftead of the Moon's Age, and it gives 
her Southing in the Morning. 

Example. Suppoſe the Time of the Moon's Southing be required on 
the 19th of November, 1784. The Moon's Age is found to be 6 Days, 
which multiplied by 4 and divided by 5, gives 4 Hours, and the Remainder 
4, multiphed by 12, gives 48 Min. or the Moon: ſouths at 48 Min. after 
4 o' Clock in the Afternoon. 


I ſhall here add a Table of the Moon's Soutfling to every Day of her Age. 


Moon's " The Uſe of the T A B L E. 
Age M. 5 | 
1 or 16 8 The firſt Column ſhews the Moon's Age, the 


36 ſecond the Southing, 
. | 
12 Example. 


ns 


The Moen being 9 Days old and her Southing, 
36 required. | | s N 
24] In the firſt Column under the Title Moon's 
12] Age ftands 9 ;' over againſt it in the laſt Co- 
CO! lumn is 7 Hours 12 Minutes, the Time” of the 
Southing required, ; ; 

Note alſo, The ſame Southing ſerves for 24 
28/10 24 Days old which ſerves for 9 Days, as the Table 
2 12] ſhews; only obſerve that if the Moon be under 15 
(5 _301!2 OO! Days old, her Southing is in the Afternoon, but 
if above that Age, then in the Morning 

| | Thus 


MD 
W 
© © ο O e, o 
* 


2 
3 
4 
5 
6 
7 
8 
9 a4 
10 
11 
12 
13 
14 
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Thus having got the Moon's Southing, proceed to find the Time of- 


Full Sca, as follows. | 


Suppoſe the Moon to be 9 Days old, the Time of Full Sea in the 
Downs a-ſhore, is required. 

By the foregoing Table it appears that a NN W. and S SE. Moon 
makes full Sea, which as the ſaid Table ſhews, is 10 Hours 30 Minutes ; 
to which is added the Moon's Southing at g Days old, (viz. 7 Hours 
12-Minutes) it makes 17 Hours 42 Minutes, or 5 Hours 42 Minutes 
(rejecting 12 Hours) in the Morning. | | 

But to be more exact, uſe the following Table and Directions. 


Moon's | 1 ime | Having found the Time of Full Sea, upon 
Age, | Mj the Full and Change Days, by the preceding 


H. 
I 161 0 43 Table for that Pu poſe, enter this Table with 
2 1411 20] the Moon's Age: Againſt which in the laſt Co- 
3 18] 1 52] lumn are the Hours and M-nutes to be added for 
| 4 19] 2 27] the Time of Full Sea deſired. 
F Examp e. 
r Suppoſe as before, the Moon being 9g Days 

1 9 2214 7] old, and the Time of Full Sea in the Downs 

13 23] 4 $55] a-ſhoreis required. 

19 24| 5 50 ANN W. and 8 8 E. Moon makes full Sea 
ie... 231-0 : 43 2 the Full and Change Days, which is 10 
11 26| 7 59 ours 30 Minutes, this found enter the oppoſite 
3 4] Table with the Moon's Age 9 Days, againſt 
13 28010  B| which ſtands 5 hours 50 min. which added to 10 
14 2911 5] hours 30 min. makes 16 hours 20 min. or 4 hours 
15 _30100 _© 20 min. (rejecting 12 hours) in the Morning. 


5 Here follows 
A New and Exact CALENDAR 
O F 


The Golden Number, Epact and Moveable Feaſts, until the 
Year 1809; as alſo of the Sun's Place and Declination to 
every Day of the Year, for the Firſt, Second, Third, ana 
Leap-Year, calculated jor, and from the Year 1784, ana 
made to ſerve (without any conſiderable Error ) till the Year 
17990. Likewiſe the Sun's Riſing, whereby may be found 
the Time of the Setting, and Length of the Day and Night ; 


together with the Southing of the Principal Fixed Stars at 
Midnight. A 


— — 


* 


CIS | 39 
47 TABLE. f the Dominical- Letters, Cycle of the Sun, Prime, 
Epact, and Moveable Feaſts, for 26 Years to come. | 
| 3 8 2 Shrove Eaſter- | Whir 
| HER 8 5 b bs 
Free, £ BE = Sunday Sunday | Sunday 
4 © — 
8 2. . 
1784] DC | 1118] February 22|April 110 May 30 + 
- 1785] B 219018 March 27 15 
1786] A | 3] 1 0 260Aoril 16 /une 4 
1787] G. | 4| 2011 18 8| May 27 
1788] FE | 5| 3122 30 March 23 11 
1789) D EP 3 February 22 April 12 May 31 
1790 C | 7] 5[14 I4 ” 58G 23 
- 1791] B 8] 6125| March 5 2 4\June 12 
1792] A G | 9] 7| 6| February 1 S May 27 
1793 F 1008 1e March 31 19 
1794 E fi aS M “ 2 April 20 fune 8 
1795] D |12|10] 9 February 15 April 5 May 24 
17960 CB |1g]11 March 27 15 
| 1797] A [14112 26|April 16/7une 4 
1798] G |i5|13 18 S May 27 
'799] F 1160142 3 February 3 Marcb 24\May 12 
i800] E Til 2 1 2 3] April 13 June 1 
1801 D 118616015 15 5| May 24 
i802} C [19]17]26| March 1 ' 18|7une 6 
| 18033 B |]20|t>5| 7| February 20 10\May 29, 
; 1804] AG 190. 11 ' 20 
- — — — 
| 1805] E |[22} 1] ofebruary 24 April 14 une 2 
| 1806} E |23] 2 16| 6|May 25 
1807 D [24] 422 IMarcb 22 10 
| 1808] CB [25 ; 20jApril 10 29 
+ 1800 „ NS Tn 21 
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January hath XXXI Days. 


SAC] YUEN 


4 |\Caſtor&Polux 


Sun r. 8. 5. [il 


Epiphany 1 
11 


B Procyon, 


Cony.St.Pau 
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WY 


K. Chales M. 


Leap 

. 11784. 
Remarkable 792 
Jays, and fou-] —— 
ching of Stars| © pla 
it Midutght | — 


—— — 1 — — 


Circumciſton 10 45 


| [19 55 
Sun r. 7. 56.20 57 


N 
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un 
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Year 
1789 
1797 


O dec 


o 4 


South! 


22 37 
22 52 


— — 


18 40022 C 


— — 


20 A4?jz1 52 


22 46 
22 39 


15 


22 24 
1 
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Second Year 
1786 
1794 


22 


3  X<-2 40 
14 21 | 
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— — — 


15 2272 34 
23 22 27 
17 24/2 
18 


1 

22 119 28022 

20 2921 
21 42021 = 
24 y2/122 3 [ | 

—— —— 
21 223 3221 
1 32121 
n 21 


20 48025 35 


— — — — 


© dec 
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——— y 


| South 
11 1322 5g 
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February hath XXVIII Days. 4 
7 | Leap Yea[Firtt Year|Second Year Third Year 
= 2 | 1784 178861785. 17890786 1790/1787 1791 
2\ 2 [Remarkable t792 1796/1793 179711794 17941785 „ 1799 
2 us, d W ———.— — — . — —— 
Ei Sjching of Stars O pla} © dec O pla O dec|© plaj© dec Y pla O dec 
it Midnight | ——|-- —; | ———-— —- | .— | 
| bb MID MD MD MID 2 MjJD MP u 
| . de: South] x * . |. South = | South li 
I'D Sun r. 7. 28 [12 20017 7113 6116 5412 56016 58012 3617 2 
2.E Purif. Mary [13 2116 49/14 716 3013 5216 4% 36016 45 
3 F 16 28 | 
* 16 10 | 
5A | 15 $2 
6B 18 33 
7,T 15 14 
8 | 14 5 
e | "Mp 4 36] 
10/F | 14 17 | 
11 13 57 . 
12/9 3 37 5 
* — 4 
13 i 
14'T Valentine . 
15/D |Lyon's Heart if 
16e Lyon's Neck | 
1 a = il 
Sun r, 7. 46. il 


Sol. in Piſces |) 


Sun r. 6, 49 
St. Matthias 


28 C [in © of great 
gear. 
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March hath XXXI Days. 


SAZECT “O 


* — — — ——— —5——ů—ů— 1 
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Sun r. 6. 29 


0089 On | > w 8 
88 6 
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Sun r. 6. 14. 


Lyon's Tail 
Lower of two 
latter in Q of 
great Bear. 


Sol. in Aries. 


Upper of tw 
latter in Q 


great Bear. 
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Lady Day. 


Sun r. 5. 31. 


Leap Year 
1784 1788 


1785 17891786 
1792 1796 


1793 179711794 
© pla] © dec pla 


Firit - Year[Second | Yeari Third Year 


— ä — — ' 


© dec|© plJ© dec 


| 1 | 
D MID MID MID MD MID MD 


| » | South | | 

11 34] 7 131 18/7 2olin 4 
12 33] 6+ 50012 18 6 67/13 4 
13 33] 6 2713 19]6 34113 4|© 
14 34] 6 414 19 6 1114 4 


is 3305 415 190 5 47's 4 
16 33] 5 180616 19] 5 2416 45 
17 33] 4 54/6 1995 117 45 
18 33] 4 3318 19] 4 37118 4 
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19 33] 4 Big 18] 4 1419 4 

20 32] 3 45/20 18] 3 cozo 4] 3 56 
3 
3 


21 32] 3 2221 180 3 2721 
22  32| 2  57]22 1803 322 
84. 92] .2- 441389 197} 3 2088 $3 
24 31| 2 10024 17] 2 16024 2| 2 22 
8c. $1] 1-- 401386 nr 8 
26 310 1 23/26 16] 1 2926 2 


27 300 © 58027 16] 1 5/27 1 
28 zo] 0 3628 166 0 41028 1 
22 29] © 4229 15] © 18/29 '| 9.-. v3 
Y 2g|]N. 12zjY 14N 6Y o 
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April hath XXX Days. 43 | 


1 | [Leap Year|Firit Y ear|decund Fear I hird Year] 
Ao. 1784 17881785 17891786 1790 1787 1791] 
A || Remarkable 1792 179611793  - 179711794 1798|1795 1799 
S |= (days, and ſou —— | — | —— e 
S|.& [thing of Star] O pla dec. O pla dec D pls dec] © pla O dec 
S gat Midnight, | _—| — |-— |-— — 
" DO MID MID MID MD MD MjD MD M 


North Y | North ah 7 North | Y - | North f 
108 Laſt but two 12 21} 4 52 12 5 4 47,11 51 4 4111 37 41 ( 
2A inGreatBears 13 20] 5 15113 41 5 at ke 501 5 4112 30 4 58 
Tail. 7 4 18] S 3814 3 

2 


| | 5 3213 49] 27/13 35S 21 
4T Sun r. 5.j31.,15 17] 6 1s 5 $514 480 5 5%4 34/5 45 


5D 16 15] 6. 24/416 16 1815 471 6 1301) 33 
C 1 e af © 4116 46] 6 35116 32 
8 
31 


„ 18 14] 7 
Sc |VirginsSpike|ig 12] 7 


9A Laſt but onej20', 11] + galig 5707 4819 43] 7 
inGreatBears|21 10j 8 16020 5608 1020 41] 8 520 27 
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10 Tail. 22 88 37½1 5% 8 3221 40 
12) [Sun r. 5. 12-423 7] 8 59022 53} 8 54/22 39 
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5. Laſt in Great 26 30 4525 19 9 58025 3 
16A 'Bear's Tail. 7 2010 2526 47 
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| 9 

14 f 25 49 4224 5009 3724 3609 32/24 22 
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17 Sun r. 5. 6. 11 4 27 46010 41 


27 3200 36'27 180.0 31 
Jit CT] bY 5 


oſt 7j28 4411 229 31j10 57128 1610 55 
58:11 28/29 43111 23029 29011 18/29 15111 
1111 488 411 438 2711 38/9 1411 5 
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20 E sol. in Tauru 


21. Sun r. 4 55-| 1 54\i2 8] 1 4oji2 3] 1 26j1t 58] 1 1211 54 
22.G Dragon's Tail 2 52|12 28| 2 38|12 24|2 2442 19] 2 10012 14 


5 — St. George. 3 50/2 4803 3612 443 23% 49) 3 Biz 34 
24/5 Arcturus. 4 4913 84 35113 34 21012 58 4 7012 $4 
25 T [St MarkEvan| 5 47113 1 4: 39729 'e-: 19013 180 5 8 13 13 
250/D0 1J6 45/3 47/6 31113 4256 17/13 37] 6 313 33 
U | 7 44414 7 30114 17 1613 577 213 52] 
280K Day inc. 6 5 5. 8 42|14 250 8 28014 200 8 144 15] 8 0014 11 
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May hath XX XI Days. 


— 8 


0 
| Leap Year[Firſt | Yearſ><cond YearſThird Year 
1 1784 178881785 178911780 17901787 1791 
[| Remarkable 179 2 179611793 179711794 179811795 1799] 
days, and ſou — — — TIE YE N e — — 
8 thing of Stars plaſo dec|© pla O dec pla O dec| © pla O dec 
— at Midnight. — ( — } — — 1 — ELIE — 
| D MD MD MD MD MD MD MD M 
ME North] & |North | & | North] & | North 
is Phil. & Jacobi 36015 200 2215 1;111 8 54 
2 C 12 3515 38012 20015 311 2 6 
3D Sun r. 4. 38.13 3215 55013 18015 51013 4 
4 14 30016 12114 1616 814 2 
5 [Upper of twolts 28116 zoſlt5 1416 2515 1 
es [foremoſt in O16 26116 4516 12116 4215 59 
1 of little Be arſiy 24117 3117 1016 59116 57 
8 N. Scale of i 2207 20118 8017 1407 54 
19 20017 3419 917 318 52 
20 18017 goſzo 47 4619 50 
21 16018 621 218 2/20 48 
22 1418 21022 3218 17/21 46 
Sun r. 4. 17.123 11118 3622 58118 32/22 44 
Brighteſtin |24 918 goſzz3 55118 45023 42 
the Crown sas 79 44 539 124 
Brighteſtin 126 519 17]25 51/19 1425 37 
Serpent*sneck — www. www 
127 19 31/26 49.9 27/26 35 
28 11g 4427 46119 41,27 32 
Fl... , |28 59119 57/28 4419 5328 30 
rp10n's 29 5620 29 43 
Porebend,  Jocwmmnm 
21/A Sol in Gemini $53j20 22jIt 40 
J22 5 [Sun r- 4. 5. | 1 $1120 33 1 
2344 2 48020 45] 2 3 
24D 3 5 5803 3 
. 1— —_— 
250 [Scorpion's | 4 43j21 4 
201F Heart. 4121 I6} 5 
5e 39/21 26] 6 
280A | 7 301 36] 7 22ʃ21 
— — 1— | — } oo - 
29/28 K. C. II. BRI 8 33/21 45] 8 2y21 
zo |Sun r. 3. 55-} 9 31j2t 541 9 
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June bath XXX Day. © 45 


24 N Year'Firit Yea Second Year[Third Year} 
| 1784 1759j1780 1790787 179 
Z 8 Remarkable 1792 179711794 179807 1799 
E days, and ſou· — — — NE Gan, 
15 Oſching of Stars O pla f © dec[O plaſO deeſ® pla O dec 
I's 2 at v.1dnight. — | er — — — — 
D O Nj) MID MID MD M 
* . * North., gx North] g | North | 
iE Sun. r. 3. 52.11 22 8010 58022 ß 4522 4 
1 8 12 22 16011 5622 14/1 42/2 12 
30 | 13 22 23ji2 $3122. 22112 3922 20 
44A 14 | 22 3013 $gijz2 30/13 3742 2 
| — . — cc } eee —ä— 
5 Sun r. 3. 50. 15 2 22 37114 45|22 35114 34j22 34) 
99 16 22 43]15 45 | 
7D 17 
19 
20 
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Sol in Cancer 
Sun r. 3. 47 
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” ' N July hath XXXI Days. 


| ( LF Leap Year, Firit YearſSecond Year,'T hird Year f 
2 2 1784 178801785 17891786 179011787 1791 : 
| 8 Remarkable 1792 179611793 179711794 1798/1795 © 1799 ; 
3 * \days, and ſou- e een I 1 
| S S|thing of Stars|O pla dec|© pla deco pla dec pla dec [ 
2 IJ at „idnight. — 1 — 1 — — — — — — — { 
ſ MD MD MD MPI: MD MD MD M | 
| | | 05 2 North! a5 North ö os North © North | 
18 10 23 59 80023 609 37/23 7] 9 23123 8 
2 A il 123 1/10 48023 1/0 3423 20 2023 3 
3. 11 58022 55/11 56.11 3102 581 1723 © 
4 1 12 56022 50/12 42022 502 2822 5212 14022 54 
= 13 53/22 44/13 3922 45113 25/22" 47 13 129 2 48 
bg 14 5022 3814 38 22 3814 23122 41 14 922 42 
J Sun. r. 3. 53.\'5 47/22 31/5 342 335 20/22 35/15 62 36 
808 16 44/22 2416 31022 26616 17/22 2916 322 30 
— — — —— ——̃ + 
9iA 17 42/22 1717 28]⁰22 2017 14/22 2117 cſ2z2 23 
100 s 390/22 108 250/22 11118 12022 1317 58/22 15 
11 C Sun r. 3. 38. 19 36 22 119 2222 3119 9022 5 18 5522 7 
12/7 zo 34/21 53/20 20/21 g5jzo 6ſz1 589 52021 58 
130 1 3101 44/1 17j21 46021 3021 4920 49 z 1 51 
14] F 22 2821 3522 1421 37122 1121 4021 47 21 42 
i 23 25/21 26023 11021 28022 58/21 30022 44ʃ21 32 
164 24 22021 160624 9Jz1 18023 55/21 20023 411 23 
— | — co 1 — 1— — — 
17 25 200[z1 6028 6/21 8024 52021 17/24 38/21 13 
Sſer 26 17/20 5526 3020 5725 4921 ofzg 36021 2 
19D 27 14/20 44/27 1020 46/26 47/25 49126 33020 51 
| 200 28 11020 32027 58020 35127 44/20 38027 31020 41 
— 1 —— . — — ͤ — 
| 21] Sun r. 4. 4. 9 1ojz0 20028 55026 24/28 41020 26028 27/20 28 
| 2200 Sol in Leo. C 720 929 $2120, 11029 39/20 15g|zg. 25/20 17 
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27 & Sun r. 4. 16. 4 539 44 3919 74 25/19 1 4 12019 14 
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10E 18 1815 218 315 25/7 51015 3007 3615 34 
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13A Sun r. 4. 39-|21 11114 27/20 57/14 31020 43/14 36020 2914 40 
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3 44zj1o 93 28/10 13] 3 15] 20] 3 oOlo 24 
4 3 
5 4 


4 47/4 269 5204 1309 58 | 
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3 September hath XXX Days. 
2 mY Leap Pes | itt Yea![Second Year Third You - 
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| 5 far Midnight — ä — — yo e- [ 
D MD MD MD MD MD MD MD XN 
| | * 1 | Tp North my | North . m North 1m | North 
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28 London b. 6610 3007 38 16 7 4310 27 459 4807 54 
39 Firit in Pega- 11 28] 7 1611 14] 7 z 17 2710 4607 32 
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November hath XXX Days. 
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A TABLE of the Variation of the Sun's Declination to every 
15 Degrees or every Hour from the M 


eridian of London. 


Degrees of Longitude from the Meridian of LONDON. 
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e Explanation of the Calendar. = 92 


I every Page there are 11 Columns, the firſt ſhews the Day of the 
Month, the ſecond the Day of the Week, expreſſed by the Letters A, 
B, C, Sc. the third the Southing of ſeveral Stars at Midnight, at which 
Time the ſaid Stars may (in the Abſence of the Moon, and Weather per- 
mitting) be obſerved, thereby to find the Latitude ; in the ſame Column 


is given the Time of Sun riſing, (and by ſubtracting the Time of riſing 


from 12 Hours gives the Time of ſetting) the Eight following Columas 
ſhew the Sun's Place and Declination for r , wil and the firſt and 
Second and Third Year after, according to their reſpective Titles. 

The following Table is inſerted, where, by Inſpection, the Year ſought 
is more readily found. | ATE. 


| Leap Firit | Second | Third 
Year, | Year. |} Year. | Year. | 


1784 1785 1786 1787 
1788 1789 1790, | 1791 
1792 1793 1794 1795 
1796 | 1797 | 1798 | 1799 
1804 1805 1806 1807 | 
1808 1809 i810 | 1811 | 
1812 | 1813 1814 | 1815 
1816 | 1817 1818 | 1819 


— 


— 


Note, The Year 1800 is to be a common Year. 


£ The Uſe ef te CALENDAR. 
To find the Day of the Week or Month for any Time paſt, or to come, 
by the Calendar. | 
Firſt, Find the Dominical Letter for the Year, then proceed as follows. 
Example 1. Suppoſe it be required to find what Day of the Month will 
be the third Vadneſday in March, 1793. 

* found the Dominical Letter by the Directions in Page 22, or 
by the Table in Page 39, to be F, turn to the Month of March, and ac- 
count F for Sunday, then the Letter B is for Wedneſday, and the Third 
Wedneſday is the 16th of March, which was required. | 

Example 2. What Day of the Week will the ſecond of September be on 
in the Year 1784? | 5 
This Vear being Leap-Vear has two Dominical Letters D and C; the 
firſt Letter, to wit, D, ſerving from the firſt of January to the End of Fe- 
bruary; the laſt Letter, to wit C, ſerves from thence to the Fears end. 
Wherefore looking againſt the ſecond of September, there ſtands C, 
which repreſents Saturday, the Day of the Week required. 8 


% 


a; 54 | The Explanation of the Calendar, and Uſe | 


To find the Sun's Place and Declination by the Calendar. 

Example 1. Suppoſe the Sun's Place and Declination be required on 
the '10th of January, 1788, being Leap-Year. 

In the Month of January in the firſt Column look the Day of the 
Month, over againſt which, under Leap-Year ſtands 19.56, that is, the 
Sun's Place is in 19 deg. 56 min. of Capricornus : In the next Column under 
the ſaid Year ſtands 21.58, under the Title South, which ſhews the Decli- 
nation to be 21 deg. 58 min, Southerly ; and this alſo will practically ferve 
for the Year 1784, for the ſaid 10th of January, being Leap- Year alſo. 

| Example 2. Suppoſe the Sun's Place and Declinatron is required on the 
10th of March, 1786, being the ſecond after Leap-Year. 

In the Month of March, in the firſt Column find the Day of the 
Month, over-againſt which, under Second Year, ſtands 20.3 which ſhewas 
the Sun's Place to be in 20 deg. 3 min. of Piſces; and in the next Column 
under Second Year, ſtands 3.56, which ſhews the Declination to be 39. 
56m. Southerly, which was required. ; 

Although it is common to take the Declination as it is in the Calendar, 
yet if the Difference of Longitude be confiderable from Londen, or at any 
other Time than Noon, it is requiſite the Declination ſhould be correCted, 
becauſe in the Calendar it is calculated for Noon under the Meridian of 
Landon, for which End the Table 75 the Variation of the Sun's. Declination 

0 


to every Hour or 15 Degrees of Longitude from the Meridian of London, 
is added in Page 52. | | 


N the firſt Column of this Table is the daily Variation, which is found 

by ſubtrading the Declination of the given Day of the Month found 
in the Calendar, from. the Declination for the Day following: or contrarily 
this from that, that is, the leſs from the greater, and the Difference 1s 
the daily Variation: In the Head of the other Columns are Degrees of 
Longitude from London, either Eaſterly or Weſterly, or the Hours before 
or after Noon, and in thoſe Columns under the reſpective deg, of Longi- 
tude, or Hour, are the Minutes of the Declination, anſwerable to the daily 
Variation: As ſuppoſe. the daily Variation was 10 min. and the Difference 
of Longitude 90 deg. or 6 Hours, 3 10 in the firſt Column, and 
under 90 deg. at the Head of the Table, ſtands 2 Minutes anſwering 
thereunto, and are to be uſed as follows. | 


Dye Uſe of the Table of the Variation of the Sun's Dechnation. 

De Rule, Firſt, If the Longitude be Weſterly, or the Hour after Noon, 
and the Declination increaſing; the Variation found in this Table muſt 
be added to the Declination found in the Calendar; but if the Declination 
be decreaſing, it muſt be ſubtracted therefrom. e 5 
Secondly, If the Difference of Longitude be Eaſterly, or the Hour before 
Noon, and the Declination increaſing, the Variation aforeſaid muſt be 
ſubtracted; but the Declination decreaſing, it muſt be added. 

Example 1. April the 19th, 1780, being at Sea, the Difference of 


Longitude from the Meridian of Londen, 90 degrees Weſterly, or 6 Fore 
| aſter 


1 ” 


of the Table of Variation of the Sun's Declination. 55 


after Noon, I find the Declination-in the Calendar to be 11 deg. 28 min- 
North ; and the 20th Day, the Declination is 11 deg. 48 min. therefore 
ſubtracting the leſs Declination from the greater, the Remainder is 20 min. 
which is the daily Increaſe ; Then in the Table under go deg. and over 
again 2c, ſtands 5 min, (which, becauſe the Difference of Longitude. is 


Weſterly, and the Declination increaſing) muſt be added to 11 deg. 28 


_ before found, which makes the true Detlination 11 deg. 33 min. 
orth. e | 
If the Difference of Longitude in this Caſe had been Eafterly, the 5 min. 
found in the Table muſt. have been ſubtracted. $i 
Note, It is eaſily diſcerned, whether the Neclination increaſes or decreaſes, 
by obſerving whether the Declination for the Day following be greater or 
lefs: For if it be greater, then it increaſes, but if leſs, then it decreaſes. 
Example 2. Jauuary the 25th, 1787, being at Sea, the Difference of 


Longitude from London, 120 deg. Weſterly : I find the Declination in the 


Calendar to be 18 deg. 55 min. South, and the 2bth Day it is 18 deg. 


40 min. therefore ſubtracting the lefler from the greater, the Difference is 


15 min. which is the daily decreaſe ; then in this Table under 120 deg. 
and againſt 15 ſtands 3 (which becauſe the Difference of Longitude 
is Weſterly, and the Declination decreaſing) muſt be ſubtracted, which 
makes the true Declination 18 deg. 50 min. South: If the Difference of 
Longitude had been Eaſterly, the 5 min. muſt have been added. 

e The Uſe of the Sun's Declination to find the Latitude. 

The Knowledge of the Sun's Declination at any Time, and in any Lon- 


gitude, is of great Importance at Sea, for by this, and the Complement ot 
the Sun's Meridian Altitude (commonly called the Zenith Diſtance) taken 


with a Quadrant, is found the Latitude of the Place the Ship is then in; 
to perform which take the following Rules. 

Rule 1. If the Sun comes to the Meridian in the South, and the De- 
clination be North, then the Declination 'added to the Complement et 
the Meridian Altitude is the Latitude, North, | 


Example. Suppoſe at Sea, the oth of April, 1788, the Neclination 
found by the Table is 8 deg. 16 min. North, the Sun comes to the Me- 


ridian in the South; the Complement of the Meridian Altitude by Obſer- 
vation is 23 deg. 10 min. What is the Latitude! 
' Complement of the Meridian Altitude is - - 23 16 South 


Declination of the Sun is - - - 8 16 North 
The Latitude of the Place is 31 26 North 


Nule 2. If the Sun comes to the Meridian in the North, and hath North 
Declination, then ſubtract the Complement of the Meridian Altitude from 
the Declination, the Remainder is the Latitude, North: But if the Com- 
plement of the Altitude exceed the Declination, ſubtract the Declination 
therefrom, and the Remainder is the Latitude, 'South. _ _* 


Example 1. Suppoſe at Sea, May 20, 1788, the Declination being 20 deg. 


9 min. North, the Sun comes to the Meridian in the North, and by 
obſerving with a Quadrant the Sun's Zenith Diſtance is 18 deg. 42 min. 
What is the Latitude of the Place ? | Sun's 
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56 Type Ve of the Table of the Sun s gee org 
Sun's Declination is —— — 20d. : gm. North 
The Sun's Zenith Diſtance 18d. : 42m. North 
The Latitude is: | 1d. : 27m, North 


* N 2. At Sea, June 1oth, 1 84, the Sun's Declination by the 
Table is deg, 6 min. ith the Complement of the Meridian Al- 


titude by c bſervation is 33 deg. 10 min. the Sun comes to the Meridian 
in the North. 


Complement of the Sun's Meridian Altitude is 
Sun's Declination —— — — 23d. : 6m, North 


The Latitude is . 10d. North 

Rule 3. If the Sun comes to the Meridian in the North, od hath South 
Declination, the Declination added to the Complement of the Altitude 
is the Latitude, South. 

Example 3. At Sea, January 29th, 1784, the Sun comes to the Me- 
ridian in the North, the Complemenr of the Meridian Altitnde is 22 deg. 
10 min. What is the Latitude? 

Complement of the Sun's Meridian Altitude i—— 22d.: rom. North 

Sun's Declination is - — 12d. : 57m. South 

The Latitude is — 40d. : 7m. South 

Rule 4. If the Sun comes to the Meridian in the South, had hath South 


Declination, ſubtract the Complement of the Meridian Altitude from the 


Declination, the Remainder is the Latitude South: But if the Complement 
of the Meridian Altitude exceeds the Declination, ſubtract the Declination 
therefrom, the Remainder is the a” North. 

Example 1. At Sea, January 1ſt, 14 the Sun cometh to the Meridian 
in the South: The Complement of the Meridian Altitude is 10 deg. 36 min. 
What is the Latitiude ? | 


Sun's Declination — — 23d. : 2m. South 
Complement of-Meridian Altitude od.: 36m. South 
Latitude of the Place - 129, : 26m, South 


Example 2. At Sea, February 18th, 1784, the Sun cometh to the 


Meridian in the South, the Complement of the Meridian Altitude is 


25 deg. 20 min, What is the Latitude ? X 
Complement of the Sun's Meridian Altitude 25d. : 20m, South 
Sun's Declination | 11d- : 38m. South 


Latitude— | — 42m. North 
Rule 5. If the Sun or Star obſerved be in the (Zenith, that i is, right over 
Head) and has either North or South Declination, that Declination is the 
Latitude either North or South agreeable to the Name. 
Rule 6. If the Sun or Star obſerved hath no Declination, the Comple- 
ment of the Meridian Altitude is the Latitude, and is North or South, 
according as the Ship is to the Northwards or Southwards of the Sun. 


33d. : 10m. North 
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A TABLE ſhewing the Right Aſcenſion, Declination 
and Magnitude of the Principal Fixed Stars. 


6 7 | < Kight | Lech- 
Names of the Stars. 09 Aſcea. | nation 
i = |<. 
N D of Pegaſus's Wins, Alpenib —— 2 o 2113 59 N 
E Pole | Bi wet e ee reg 2 o 49188 gN 
Girdle of Andromeda — 2 o 57134 27N 
Bright Star in Aries 2 1 5422 24N 
Meduſa's Head, Algol | — | 2| 2 52 N 
Bright fide of Perſons ———— —— ——| 2 3 TH. 33% 
Aldebaran, or Bull's Eyes ——— —— 4 2416 4N 
Capella, or the Grat ——————-———| 1] 5 o[45 44N 
Bright Fort of Orion, Rigel = — 5 388 288 
Middle Star in Orion's Belt = — 1 3 $ 241] 2” uf 8 
Orion's Right Shoulder - nnen 3 4a 21 N 
 Auriga's Right Shoulder 2—— 3 $ 43144 54N 
Bright Foot of Gemini ——— ———| 2 | © 2416 35 
Syrius, or the Great Dog — — I 6 36 16 25 8 
Caſtor, or Northermoſ Twin — 1 2 7 19132 21 
Procyon, on the Little Dg⁊äk⁊ſͤ éTbãꝗ é ꝓ—ͤ e 2 7 27 | 5, 47 N 
Pollux, or Saythermoſt Tai — — 2 7 31128 32 N 
Hydra's Heart — — — I 9 167 43S 
Lyon's Heart, or Regulus — 119 55113 2 
The Lower of the * | 2 | 10 4857 33 N 
The Upper of the Pointers 2 | 10 4962 56N 
Lyor's-1 ail, Deneb — i | 11 38[15 47 N 
Upper of the two laſi in i of the Great Bear 2.| 12 458 15N 
: Laſt but two in the Great Bear's Tail z | 12 4457 9 N 
Virgin's Spike —— — B 17.1. 0 8 
Laſt but ene in the Great Bear's Tail 2 | 13 1556 4N 
| Laſt in the Great Bear's Tail — ——| 2 | 13 38 50 25 N 
' Araqurus | 1 | 14 5120 23 N 
South Ballance ———— — 214 38] 15 78. 
Foremoſt Guard „ 2 14 4975 3 N 
B. ighteft of the Crown - — [2 | 15 2527 28 N 
Brighteſt in the Serpent's Neck —— 2 | 15 327 8N 
Antares, the Scorpion's Heart — 16 1525 55 8 
Head of Hercules — — 317 414 40 N 
Ophiucus, or Serpent's Head 3 | 17 2412 45 N : 
Lyræ, or the Harp — 1118 2938 ;;N 
Swan's Bill - — 319 2127 29 N 
V. ulture, or Eagle's Heart ——— eo wrrnmmmernn—_ | 2 | 19 40 | 18 N 
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Swan's Tail 


2 | 20 33 | 44 30 N 
Mouth of Peg aſus IO eee 3 {- 2t . 8 7 N 
Fomelhaut — — — — I 82:. 44. [$9 - 40 8 
Merchab, or Pegaſuss Wing —— | 2 } 22 „ 
Kc heat, or Pegaſuss Leg —— 2 53 | 26 33 
Crpbens's Knee ———— | 3 1 e 
Andromeda's Head —— — 2 23 50 27 42 N 


The Explanation and Uſe of the Table of the Sun's Right- 


Aicention, and of the Table of the Stars Right Aſceuſion 
and Declination. ; 


IN the Table of the Sun's Right Aſcenſion, the firſt Pag contains the 
firſt fix Months of the Year ; the next Page the other fix Months; at 
the Head of the Table are the Months; in the firſt Column towards the 
Left-hand are the * of the Month, and in the oppoſite Column is the 
Right Aſcenſion in Hours and Minutes. 

In the Table of the Fixed Stars, there are four Columns; in the firſt 
towards the Left-hand, are the Names cf the Stats; in the ſecond, the Star's 
Magnitudes; in the third, the Right Aſcenſion in Hours and Minutes; in the 
fourth, their Declination in Degrees and Minutes, North or South. 

Firſt, To find the Time of a Star's coming upon the Meridian. 

The Rule. Look the Right Aſcenſion of the Sun and Star, and ſubtract 
the Right Aſcenſion of the Sun from the Right Aſcenſion of the Star, but 
if the Star's Right Aſcenſion be leſs than the Sun's, add thereto 24 Hours, 
and then ſubtract ; the Remainder after Subtraction, is the Time of the 
Star's coming upon the Meridian from Noon ; but if the Remainder ex- 
ceed 12 Hours, ſubtract 12 Hours therefrom, and then the Remainder is 
the Time from Midnight. 

Example 1. Suppoſe the Time that Fomelhaut comes upon the Meridian 
on the 21ſt of Odleber is required. | | 

I find in the Table that Star's Right Aſcenſion to de 22 Hours 44 min. 
and the Sun's to be 13 Hours 44 min. which ſubtracted from the Star's Right 
Aſcenſion, leaves 9 Hours oo min, the Time of the Star's coming upon 
the Meridian, Afternoon. 5 | | 

Example 2. Suppoſe the Time that the BulPs Eye comes upon the Me- 
ridiar on the 26th of Oftober was required. 

I find the Star's Right Aſcenſion to be 4 Hours 24 min, the Sun's 14 Hours 
3 min. Now becauſe the Sun's Right Aſcenſion is more than the Stars, add 
to the Star's Right Aſcenſion 24 Hours, which makes 28 Hours 24 min. 
from which ſubtratting the Sun's Right Afcenfion 14 Hours 3 min. there 
remains 14 Hours 21 min. from which ſubtracting 12 Hours, there re- 
mains 2 Hours 21 min. which is the Time of the Star's Southing after 
Midnight, as was required. 

| Secondly, The Time being given, to find what Star will come to the 
Meridian about the ſame Time ? The 


The Uſe of the Table. | 6t 


The Rule. To the Sun's Right Aſcenſion, add the Time from Noon, at 
which the Star's coming to the Meridian is deſued; the Sum is the Right 
Aſcenſion of the Star that will come to the Meridian at that Time; wich 
which enter the Table of the Star's Right Aſcenſion and Declination, where 
look what Star's Right Aſcenſion agrees with the Right Aſcenſion before 
jound, or neareſt thereto, and that 3s the Star ſought for. | 

Example. Suppoſe April the A hart I defire to know what Star will come 
upon the Meridian about 8 at Night. 

The Sun's Righc Aſcenſion is 1 Hour 5 Minutes; the Time from Noon 
is 8 Hours, which added to the Sun's Right Aſcenſion, makes 9 Hours 
5 Minutes; the neareſt in the Table is Hydra's- Heart, whoſe Right 
Aſcenſion is 9 Hours 16 Minutes, and therefore Souths at 8 Hours nearly, 
and ſo in others. | c 

Directions for obſerving the Stars, to find the Latitude of the Place. 

Having before ſhzwn how to find the Time of the Star's coming to the 
Meridian, I ſhall now ſhew, by the Stars Altitude, how to find the Latitude. 

Note, In North Latitude, thoſe Stars whoſe North Declination exceed 
the Complement of that Latitude may be obſerved under the Pole, and the 
ſame may be performed by the Southern Stars in South Latitude. 
Particular Directions for fad ns the Latitude, by the Meridian Altitude of 

the fixed Stars. 

Rule 1. If the Star comes to the Meridian in the South, and hath North 


Declination; the Complement of the Meridian Altitude or Zenith Diſtance, - 


(by Obſervation) added to the Declination of the Star, found in the Table 
of the Star's Right Aſcenſion and Declination, gives the Latitude North. 


Example. On the 21ſt of January, being at Sea, I find by the foregoing - 


Directions, that the Lyon's Hart comes to the Meridian in the South, about 
1 Hour 40 min. after Midnight; the Meridian Altitude by Obſervation 
was 03 Degrees; which ſubtract from go deg. there remains 27 deg. 
the Complement of the Altitude; to which adding 13 deg. 2 min. the 
Declination of the Star North, gives 40 deg. 2 min. the Latitude of 
the Place North, which was required. 
. Rule 2. If a Star comes to the Meridian in the South, and hath South De- 
clination, ſubtract the Declination from the Complement of the Altitude, 
and the Remainder is the Latitude North: But if the Declination exceed 
the Complement of the Altitude, ſubtract the Complement of the Altitude 
therefrom, and the Remainder is the Latitude South. | 
Example 1. Suppoſe on the 21ſt of Fuly, being at Sea, the Star Fomel- 
baut cometh to the Meridian in the South, at 2 Hours 41 min. after Midnight, 
the Merid. Alt. 35 deg. 50 min. the Comp. whereof is 54 deg. 10 min. the 
Star's Declination is 30 deg. 46 min. South, which ſubtracted from the 
Complement of the Alt, leaves 23d. 24m. which is the Latitude North. 


- 


62 Obſervations by the Stars. 
Example 2. Suppoſe on the firſt of Fuly, being at Sea, the Scorpion's 
Heart comes to the Meridian in the South at 9g Hours 34 min. at Night, the 
Complement of the Altitude is 5 deg. 27 min. the Declination 25 deg, 
55 min. South, from which ſubtracting the Complement of the Altitude, 
there remains 20 deg. 28 min. which is the Latitude, South. | 

Rule 3. If a Star comes to the Meridian in the North, above the Pole, 
and hath North Declination, ſubtract the Declination from the Comple- 
ment of the Altitude, the Remainder is the Latitude South: But if tte 
Declination exceeds the Complement of the Altitude, fubtra&t the Com- 
plement of the Altitude therefrom, the Remainder is the Latitude, North, 
Example 1. On the 22d of June, the brighte/t in the Harp comes to the 
Meridian in the North at 25 min. after Midnight, the Complement of 
the Altitude is 79 * from which ſubtracting the Declination, which 
is 38 deg. 34 min, North, there remains 40 deg. 26 min. which is the 
Latitude, South, 

Example 2. On the 22d of September, Andromeda's- Head comes to the 
Meridian in the North about Midnight, the Complement of the Altitude 
is 7 deg. 10 min. which ſubttacted from the Declination 27 deg. 42 
min. gives 20 deg. 32 min, which is the Latitude, North. 

Rule 4. If a Star comes to theMeridian in the North, and hath South 
Declination, the Complement of the Altitude added to the Declination 
gives the Latitude, South. | 

Example. Oa the 23d of December, (Syrius, or the Great Dog's Mouth) 
comes to the Meridian in the North at 27 Minutes after Midnight, the 
Complement of the Altitude is 30 deg. to which adding 16 deg: 25 min. 

the Declination South, gives 46 deg. 25 min. the Latitude, South. 
' Rule 5, If a Star comes to the Meridian, under the Pole, then add the 
- Complement of the Declination to the Meridian Altitude, the Sum is the 
Latitude either North or South, according to the Stars Declination. 

Example. On the 21ſt of March, the Pole Star comes to the Meridian 
under the Pole at 49 min. after Midnight, the Meridian Altitude 44 deg, 
30 min. the Complement of the Declination 1 deg. 151 min. which added 
together, gives 46 deg. 21 min. which is the Latitude, North. 

' Rule 6. If a Star be in the Zenith, the Declination is the Latitude, 
either North or South, according to the Declination of the Star. 

Rule 7. If the Star has no Declination, the Complement of the Meri- 
dian Altitude is the Latitude of the Place either North or South, accordin 

as the Obſerver is to the Northward or Southward of the Star. 
; The Deſcription and Uſe 14 the Sea-Quadrant. 
HIS Inſtrument conſiſts of three Vanes and two Arches, the Horizon 


Vane, fo called, becauſe of iis giving the Shadow upon the Horizon Vane, 
in Time of Obſervation, as at B; beſides this Shade Vane, there is ano- 
ther now in Uſe, having -a Convex Glaſs properly fixed therein, which 
throws a lucid Point upon the Line of Direction in the Horizon Vane, and 

1 18 


T Vane, which in obſerving, reſpects the Horizon, as at A; the Shade 


wah. —— — —y oe 


The Uſe and Deſcriptian of the Sea-Quadrant. 63 


is of great Service in gloomy Weather, when the Rays of the Sun are too 

weak to produce a diſtin Shadow, by the former; (But the only Inſtru- 

ment for this Purpoſe, and far ſuperior to any other row in Practice, is 

 BAP/LEY's Quadrant ;) Laſtly, the Sight Vane, which in Time of Ob- 

fervation is placed at the Eye, through which the Shadow (or lucid 2oint) 
and Horizon are ſeen, as at C. The leſſer of the Arches mark'd with de, 
is called the Sixty. Arch, becauſe it contains 69 (or more commonly of late 
65)Degrees : In Time of Ol ſervatien the Shade Vane is placed upon 

this Arch always to an even Degree ; it is numbered from the upper End 
at e, dywowards to d. with 5, 10, 15, 20, c. The bigger Arch marked 

with g F, is called the Thirty-Arch, becauſe it contains 30 (or rather 25) 
Degrees, and is divided into Degrees and Minutes. 


The Uſe of this Inſtrument is to take the Sun's Meridian Altitude, 
which is done in che manner ſollowing. | Nx 

Put the Horizon Vane upun the End of the Quadrant at A, the Shade + 
Vane upon the Sixty (or lefter Arch) to a Number of Degrees, leſs than the - 
Complement of the Altitude by 15 or 20d. and the Sight Vane upon the 
Thirty-Arch: The Vanes being thus fixed upon the Quadrant, your Back 
being turned to the Sun, and the Sight Vane placed to the Eye, look thro? 
the ſaid Sight Vane, and cauſe the Shadow of the upper Edge of the Shade 
Vane (or lucid Point in the Glaſs Vane) to fall upon the upper Part of 
the Slit in the Horizon Vane, where uſually (for Perſpicuity-ſake) there is 
drawn a black Lire or Line of Direction; and if at the ſame Time the 
Horizon appear tho” the faid Slit in the Horizon Vane, you have then 
the Sun's preſent Altitude, or Zenith Diſtance ; but if the Sea appear in- | 
ſtead of the Horizon, then ſlide the Sight Vane lower towards F; if the Sky | = 
appear inſtead of the Horizon, then ſlide the Sight Vane a little higher until if 

the Horizon app ear thro' the Horizon Vane ; Bat to obtain the Meridian 


Altitude 


64 The Uſe of the Quadrant and Fore-ſtaff, 


Altitude, (which is the greateſt Altitude the Sun will have that Day, arid is 
the Thing uſed to find the Latitude,) continue obſerving, and as the Sun 
riſes, the Sea will appear through the Horizon Vane ; then muſt the Sight 
Vanc be removed lower : And thus continue oblerving, as often as may 
be conyenient till the Sun be at the higheſt, which is the Meridian Alti- 
tude : When the Sun begins to fall, the Sky will appear inſtead of the 
Horizon, and then it is Time to give over obſerving for that Day: Ha- 
ving thus done, add the Degrees upon the Sixty Arch to the Degrees and 
Minutes upon the Thirty Arch, and the Sum is the Complement of the 
Meridian Altitude ; the Uſe of which for finding the Latitude, is ſufficiently 
ſh:-wa in the preceding Rules, , * 


Firſt, 


Of finding the Latitude of a Place. 65 


/ finding the Latitude of a Place by the Altitude of the Pole- 

Star, taken by Hadley's Quadrant, or any other cenvenient 

Inſtrument, at any Hour of the Night, | 

F OR this Purpoſe a Nocturnal hath been generally uſed, but it is now 
partly by Time, and partly by being founded on bad Principles, become 

ſo faulty, as to cauſe an Error of near 40 Minutes in the Latitude, in fome 


Circumſtances, and therefore cannot be admitted in the preſent improved. 


State of Navigation. 


The beſt Method to find the Latitude by an Obſervation of any Star, is 


to take its Altitude when on the Meridian, ard Work by the foregoing 
Rules. 


However, as every Sailor may be ſuppoſed to be acquainted with the 
North Star, though he may be at a Loſs to know others, I ſhall proceed to 
give a new Table and Ru le, by which the Latitude of the Ship may be found 
at any Time of the Night, very near the Truth; provided the Horizon can 
be diſtinguiſhed, which mult alſo be ſuppoſed in any other Obſervation 
of the Stars, | 
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The TABLE of Worx STAR. 


r 


* 


Time the Star is] Star above or 1 Time from q 
diſtant from the | below the the 
neareſt Meridian Pole. Meridian. 
Hours Minutes| Deg. M inutes, Hours Minutes 
O O I 56 3 O 
1 . 1 
O 30 358 3 30 
o 45 . 3 48 
1 0 1 52 4 O 
1 15 I 50 4 15 
I 30 I 47 4 39 
a: 45 1 44-14 48 
EE I 6 8 © 
8 1 36 5 15 
2 30 [ 32 5 30 
3 413 8 
8 1 22 6 OO 


Star above 
or below 
the Pole. 


Deg. Minutes 


22 
5 
I 11 
1 5 
O 58 
1 
O 44 
O 37 

0 30 
0 I 
O 2 
9 7 
8 


The Uſe of the TABLE follows. 
The R U LE. 


H Aving 


may be) corre©t it by Refra 


Gion and Dip 


taken the Altitude of the Star, and noted the 
Time ot Obſervation by 


our Watch, (kept as true as 


of the Horizon, 


as neun in the Mariner's Compaſs Redtified. T his done, 


the next Thing is to find the Time of the Stars being 


ON 


The Uſe of the Table for the North star. 4 


on the Meridian above the Pole, by the Rule given in Page 60 of 
this Calendar: If the Time of Obſervation be not more than 6 Hours 
diſtant from the Time juſt found; (of the Star being on the Meridian 
above the Pole) the Diſtance of Time will in the Table give the Degrees 
and Minutes to be ſubſtracted from the true Altitude of the Star, for the 
Altitude of the Pole, or Latitude of the Place. But if the Time of Ob- 
ſervaticn be more than 6 Hours diſtant from the Meridian; it may be ob- 
ſerved; that about 12 Hours before the Star is on the Meridian above the 
Pole, it was, and about 12 Hours after will be again on the Meridian 
below the Pole. Then enter the Table with the Diftance of the Time of 
Obſervation, from the Time of the Stars tranſitting the Meridian below the 
Pole; and you'll fee the Degrees and Minutes to be added for the Latitude 


required, 
EXAMPLE. 


Suppoſe the Altitude of the North Star was taken at Sea the Third of 
December, at 8 at Night, and found (Refraction and Dip of the Ho 120n 
being allowed) to be 52 deg. 10 min. What Latitude was the Ship in? 

» Hour Min. ; | 
The Right Aſcenſion of the Sta C 49- | 


Add — — — 24 O 
— — 
| 24 49 
Sun's Right Aſcenſion, ſubtrafted ——— 16 39 
The Star is on the Meridian above the Pole at 8 10 in the Evening, 
Time of Obſervation — — 38 
Time diſtant from the Meridian —— o 10 
| Deg. Min. 
Hence from the Altitude of the Star - $2 10 N. 
SubſtraCt as by the Table neareſ⁊xäx.x — 1 56 
Remains the Latitude required — 3 50 14 N 


But if the Time of Obſervation had been 4 O'Clock in the Morning, 
that Time is more than 6 Hours diſtant from the Time of tranſitting the 
Meridian above the Pole: Therefore we muſt conſider that it was on 
the Meridian above the Pole at 8 Hours 10 Minutes at Night, it muſt have 
been on the Meridian below the Pole about 8 Hours 10 Minutes in the 
Morning; from which ſubtracting the Time of Obſervation 4 Hours, 
the diſtance of Time from the Meridian below the Pole is 4 Hours 10 
Minutes, which in the Table gives o Degrees 55 Minutes, which added 
to 52 Degrees 10 Minutes gives the Latitude 53 Degrees 5 Minutes North. 
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Latitudes and Longitudes of Places, 


ACCOUNTING THE 


LONGITUDE from the Meridian of LONDON. 


A Table of the Latitudes and Longitudes of Places, accounting 
the Longitude from the Meridian of LONDON. 


Note, When the Latitude and Longitude of an Iſland is given, the middle of the Iland | 
I meant, except ſome particular Part of it is expreſſed. 
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Lancude | Lonoit Latitude | Longit. | 


Places Names. North E or W Places Names. North E or M. 
The Coaſt of | mn | 
England, D. M. D. N D. M. n 3% | 
2 8 En | | 
Erwick —— |55 48 I W Aberdeen ———— |;7 10N| 1 45W 
Newcaſtle —|55 12 I 350 Dundee ————— 56 28 N 2 40 
Stockton — ä —_ 54 33 1 25 W Edinburgh — 55 58 N 3 12 
purn - 53 o 13 E 
_ | 52 4 a 4 E The Coaſt of Ireland. 
LONDON — 565i 32 % o Dublin THEFT 6. : 7 
North Foreland — 51 25 1 24 E Werford —i\c2 20 2 6 20 | 
Beachy Head 50 46 o 25 E Waterford 52 98107 232 
Dunnoſe—— 50 35 > 1 23 Cork —— <——ſ 58 2 
Portland 50 3082 35 Cape Clear ——— [51 18 =j11 158 
Star ·ͤꝛm—L ͤ | 50 08 3 51 Limeric ———— z 2339 250³ 
LIZARD — 40 57 FJ 14 Salvaz _— 7-23 
Land” —|o 685] 6 o lime Head —— 53 205•[ 11 15 8 
St. Mary Scilly —|49 57 8 6 40 Londonderry — 55 10 | 7 50 | 
Hartland Point 51 60 1 % Belfaſt en 7&4 6 10 F 
Lundy Iſland — 51 15 4 40S] The Coaſt of Holland and Flanders. 
Briſtol — 51 33 4 388. | we 
St. David's Head — 51 58 5 228 Scaw 57 30 10 20 
Barſey Iſle— 52 44 | 5 09 |Helighland — 54 24 | 8 30 
Holy-head | 33 23 4 50 | Hambrough <———|53 41 Z[10 35 
{Liverpool —— 53 20 3 0 [Embden — cz 217 30 
Whitchaven —— 54 17 7 30 The Fly — 53 155].5 30 
life ——— ——|4 47 3 5 | The Texel 53 1509-5: Ou} 
Amſterdam 52 232. 4. 4588. 
The Coaſt of Scotland. Rotterdam —— [1 55 8 4 308 
| The Brill 52 3034 4g | 
Glaſgow T7 4 15 Sluys — 1 1 2 
N. Part of Sky Iſle 55 45 . =] 
orth Part of = 8 4 ortug 
. Lewis Iſle— 58 _ 7 207 _ The Coaſt of France ws 55 
St, Kilday 57 rz 453 |Dieppe —_— 4 1.1 
Farro Head 158 342] 5 Ks Cape de Hogue —|49 47 | 2 ow 
Illes of Orkney 59 10 3 22 = Caskets — 49 50 f.] 2 20 
etland 8. Point - 5 42 | 2 o [Guernſey 49 338 2 17% 
_Suchaneſs $7 35 | t_ $3 e 


' „ # PRs. az ®F.- 3 a. 
tt att... itt = Pons 4 - 


pe Ortegal — 4, 2 
Cape Finitter —— 42 518 
O porto 41 10 

urlings - — 39 20 
Rock of Lisbon — 38 45 
Cape St. Vincent — 37 2 
1 — 36 33 
Cape Trefalgar —|36 10 


Q@a 
25 Antiochetta ——— [36 30a 32 4 


Scanda! oon 
= Tripolt -— =———|34 38 
6 [Alexandria 

Cape Ruſato 
4 Cape Meturato — [32 21 16 17 


"0 A Table of Latitude and Longitude. 1 
. 8 : | : oz Latitude | Longit. | 
A 7 tirude Longit. | N 
3 Li oy 3 Places Names. Norch E or M. 
The Coaſt of D. M D. M. D. NM. 
France & Portuval. D M 5 8 3 8 
5 — (43 38 [13 35 
Morlaix 48 33 3 14 _ 3 45 + 18 $0 
Vihant 33 : Lepanto —— —-|[38 10 |22 52 | 
_——————— 4 | : Cape Natapan —- 36 33 [22 41 
Penmark ———— 47 48 | 4 24 Cape Sr. Angelo — 36 32 zz 56 
TP! ̃ ̃ ̃ ETC. MS 
mr oy 2 Martelo 8. 4 
INand Dieu 46 -34,,| 5 335 14423 — „„ 
iſle of Ree --—— 46 1081 1005 Cape Monte Sancto 40 268 24 57 N 
Rchel 3 ad I A Gallipoli — 40 335-27 2028 
— 44 30K : 2 Conftantinople — |41 g 56 8 
Bilboa —— — 43 29 : — 
408-17 33 22 
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8 

9 

9 

9 

6 
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Tri poly 
| Cape Zona 
| : - ru —————k — 37 2 8 14 
| | The Coaſt on the Main Continent Algier 36 50 |2 7 
| within the Straits 


132 54 3 10 


— [Cape de tres forcas 35 30 | 2 48 
| Teruan m_— 4 wed 
Gibraltar —— 36 5 | 5 17 Ceura —35 54 14 2 
ape de Gar ——— 36 40 1 45 Tangier — . WS, | 5 22 | 
Minorca 139 3$- „25 IE. ahech 
pe Paul V 
pe Martin —— 38 46 35 | 
Barcelona ——— [41 25Z} 2 13S Iflands within the Straits, 
arſeilles 43 188 5 27 > | ; 5 1 
_ 4 512, Alboran —— -|35 54 | 2 29W 
n 235 185 : & |Formentaria — 38 33 I 55m 
Leghorn — 143 * — Yvica MEG 38 5o if t. 40* | 
— eee 464 + 85 14 19 [Majorca — [39 30 N 3 8 
| 6 6 55 [Port Mahon —— 139 515] 3 5969 | 
. Spartaventuro 37 56 * 75 Calira 37 41218 44% 
Se, e as 2H 2H 
ape St. Mary — 39 45 [19 © Ones PR Ng [x 5 2 50 | 
| | "Y | 
7 5 | ; 2 
| | w NILS | 
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. Latiruc : 
Places Names, < paar ay | Lon gi Places Names 1 Longit, 
| IHflands within che 5 — or 8 [E. or 
| Straits. L | D. Ni. D. M. |D. M 
S — — 43 34 9 38 [Cape 3 Points 4 28 1 o 
Captia——— 43 3 10 27 7 Volta — [5 55 7 1 
Lildoa n 7 Formoſa — | 7 oils 40 
Meſſina - . _ Formoſa — | 4 15 =| 6 45 
Maritimo 38 12 17 1 iT Ola Calabar — 4 42 8 8 33 | 
Cape Paſſaro— 36 38,,|15 40 . In Calabar my. 9 4 1 1 
Malta . „ River Camerones — 3 258 45 — 
, 8 5 8 River de Angra © 50 A 3 
Zephalonia — 38 15 zr S. Lopas —— O 55 g 08. 
Z ante — 37 40 K 41 74 River Congo ——- 5 4 9.398 
Morea— 36 52521 32 "> [Angola — 8 2 1 
Lemnos 39 50 8 26 37 0p Negro 16 44 5 56 
dcio — | 38 22 128 13 Tape St. Thomas —| 24 10 8 + 31 
St. John Weſt C. Bona Eſperance 3 4 2 & : 43 
end of Candy n 2 * 9 lis 29 
ape Solomon, E. 8 5 f 
end of Candy F Weſtern Iflands. { 
1 36 7 123 3 x | | 
err end ot Cyprus 34 $3: i FT e 1 . ith 
Baſt-end of Cyprus | 35 L 4 4 Ms. 139 42 * 31 30 4 
| Fyal — 2 305131 298 | 
Pico e as 38 2 8. ” $3.0 if 
; t. George 38 9 ſ29 15h f 
The Coaft of Barbary and Guiney. Fercera ———- 38 = 1 ac 5 50 | [ 
4 It. Michael ——— £ S 4 
n — [| Maries + 1/5125 425 4 
= * . — 35 50 5 49 — as 1 
8a —|33 51 6 25 — uy 
Cape en 33 36 | 9 30 The Canary Iſlands. - 2 
Cape de Geer 30 37S 67 
Cave Bajadore —— [26 43}5 35 8 N 
Cape Olerado . 50 Ferro — 27 
Cape Blanco 20 32 K 17 3508 Palma eee 
Jenegal — — . 5 288˙[16 25% Gomero —— 28 
Cape de Verde — 4 45 A 17 255 Teneritf. SPIN bo 


River Gambia ——|13 8 lf 31 Madeira Weſt end 32 
Sierraleona — 8 36 iz 57 Porto Sancto— : 2 
¶Monſeurado -[6 5 io 2 Canaria — $6 

Cape Palmas —— 4 13 | 6 45 jForteventura — 28 
| | Lancerota — E 
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72 A Table of Latitude and Longitude. 
Places Names [EE Eu Places amen, | Ci 
Cape de Verde | 
Haan KW N 2 D. RI. 
St. Antonio 17 24 |25 12 Liſegapatam—— 7 43 
St. Vincent —— 17 14, |:4 49 Cape Palmiras —|20 42 
St Lucia —— 117 20 124 435 2 Zengal — 163. 3? 
St, Nicholas: 16 543.24 3 >S|Cape Negrais ——|16 237, 
Brava —— 14 28824 20 Malacca --- 2 123 
b ueg? — 4 56% 24 25.8 Siam Entrance [4 187 
et. ſago — 4 5432 j22 56 = Cambodia Entrance |10 28 U 
lde of May — 5 14723 o&.|Cochin — 14 58. 
Ille of Sal — [16 38* |22 569 |Canton —— — |2z 88 
Bonuvilta —< 5 22 42 Amoy or Quemoy 24 35 9 116 
2 [Laimpo— 29 59 
| Nanquin —— |22 55 
| Southern Iſlands, 
| 
dt. Matthew's — i zo 86 iN 0 Iflandsin the Eaft-Indies | 
\ſcenfion ———| 7 20 813 1i5W 
It Helena 15 23 5 et” | 
dernandepo — 2 40N|10 30 : 
Princes eee 1 40 N 9 15 11— e. ”5 47 146 10 
St. Thomas oO o | 8 20 WEED „„ 
Ananbona ———— | 2 10 54 7 27 E| Mayetta ——|13 10 [43 38 
Vohilla a e „ 
— |Comero 11 402[43 50 
: a Ist. Juan de Nova - 16 30 42 40 
The Coaſt on the Main Continent Mauritius — 20 10 C 1 
| in the Eaſt Indies. Diego Roves ——| 1 „ 
e 2 50 tr. 
FE: ke 3 Romeras de Caſtela- 28 45 367 17 
Cape. Lagullas —— 34 54 $|21 20 [Amſterdam (mis[38 40 5 72 45 N 
Cape Corientes— [23 40 8036 17 [F. Brandon 10 38 64 303 
Moſambique— fi; 484 10 [Diego Gratioſa——| 8 40 68 25 
River de Fuegos — 0 14 S|41 15 [Quabella— — 3 53 |52 368 
Cape Baſſos 4 20 Baſſas de Chagos —| 6 55 68 459 
Cape Guardefoy —|11 44 |51 20 f Vas de Diego Rey | © 20 72 o 
pe Roſulgat —— 22 41 [59 45 [ Maldivia 28. 17 14272 4 
C. Muca — 23 327459 45 5 8. ends o 25 M76 22 
Buſero ——-—|29 45 8490 20, Malique — 9 ,o8|72 58 
Surat ———|21 103|72 25 Sacatra —— 218 f4 5 
{Goa — |'s 21872 50 Abdeleur —- 16 19 4 
Gallecot ——— 1 163|75 30 | | 
Cochin -— = 9 548175. 55” 
Cape Comarin —| 7 56F[|77 25 
Fort St. George — 13 4 80 32 
De Point— —j16 8 81 32 
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* Latitude | Lonpit. _ | LatitudeſLongit, || 
Places Names. N or 8 ES Places Names Ne 
—— — 4 — — — — 


Iſlands in the Eat: D. I D Bi. 
ladies. 1 


ſerica in the 8. $ea.| * p. M. 


. Galloin Zeylone s 7 81 15 |CapeSt.Sebaftian—42 . 45 [127 55 | 
Vas de Amber — | © © _+.52 30 Cape St. Lucia —|23 20 11 48 
Audaman 12 10K 93 32 Cape Corientes — a 109 30 
Nicobar — | 7' 115] 93 % |Aquapulco --— |i7 $5504 18 
Sumatra NW. End | 5 225. 94 50 |Aquarulco 15 27p 

Verkin's Iſland — | 2 22. | 94 7 . |Guatimala, — 14, 252 jor. 
Naffau Iſland —- | 54 99 32 Panama — 


— — 
—_ 


5” N 


— 


2 i Fa x 
Bencola 49 jro2 8 Bay Bonaventuro —| 3 24 8 78 6 % | 
Sumatra 8 E. End— - 22 105 10 iſland Gallopega — 10 © | go 1083 

Engano - —| 5 $50, flor 43 [Cape del Ajugaa | o 3084 562 

Selam —1 8 20S 102 13 Lima — 12 1 76 42 & . ' 
Princes Iſland 6 30. lot 2 [Aria — — 18 298 73 10 | 
Bantam in Java — | 6 11 81095 55 La Serena — 29' 051-56 22 10 
Ratavia ———— | 6.' 92 |106 40 f J. uan Fernandes 33 15 N 83 48 | i 
Jam E.t End — [8 328 |113 3o>|Baldivia -— -— 39 35 8] 81 10 I 
Straits of Sundy —| 6 28 log 46 Port Steven 46 50 3 82 36 1! 
Banca. South 2 3 20 [106 458 Cape Victory —— 52 228 76 42 4 
Borneo South Point {3 54 jr13 373-[Cape Horn —— [55 58 ] 67 21 | 
Banda Iſles —| 4 55 [127 178] | 
Celebes J I al n i 
NN. End 11 40 121 20 | The Coaſt of Brazile from Cape Horn 1 
|Vindano Weſt point] 6 40 9 15 | to Cape Roque. : i 
Borneo North Poin:| 7 fp LU BOT | | 
„ SW. poi 2 30 2120 10 — - mm 1 K 
Laconia} Nog ar 16 285 44 3 3 | 
NW Wein, 19 352 107 8 Magellan E. entran. 52 „ . 1 


Anian River julian 


© | 8 | | { 

UNE. print [ig 55 C109 55 Cann Bidheb — 5. 49... 174. 34 -]: M 

Pormoſa N. Point [22 3e 8 140 56. | R. Camarons % 59 7 7 i 

5 pet 125 304000. 5 "Brenda Aires, or | 7 | q 

Pifcadore Iſles — [23 309118 35 R. Plate j 34 35858 26D}; 
[land Chufan —— 30 38 120 35 | 2 


— 


A River Grand —— 31 =...» 
S.E point [35 30 149 30 St. Catherine's — by 35 F 49 cog, 


Japan 5, W point [359 0 128 30 


_ ata. — ll. * — — = 


ſh he! Cape Frio 123 03 42 2021] 

Manilla A LM [14 36 120 56. $pirito Santo a. 59 8 -r4 10 f | 

. =—[16 3; ho » Þ 

Ties SW Fointſio 23 8124 4 P. * | 16 31 [40 35 : 

" \S.Point "8 15 81132 Bay Todos Sanctos 12 46 41 3 

2 1 R. St. Franciſco — 10 50 37 30 
ä Pernambuco —=— 
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ö 
Places Names. 1 * * Places Names. 4 | 
Cape de Verde 
nds, 0. bl. b. M. D. . 
St. Antonio 17 24 [25 12 Viſegapatam—— |17 43 
St. Vincent —— 7 14,,124 49 [Cape Palmiras— 20 42 
St Lucia — 117 2 8 24 45 S|Zengal — [22 17 
St. Nicholas — 16 542. 24 3 >|Cape Negrais —|16 237, 
Brava —— 14 28 (4 28 [ Malacca 2 125 
IP weg? — 4 56% 24 25.8 Siam Entrance |14 187 
Ir, ſago — 1 545 22 5685 Cambodia Entrance 10 280 
Ile of Sfay — 5 14K 23 o f. Cochin — 4 58. 
Ille of Sal — [16 3857 bh 960 Canton —— — 23 82 
Bonuvitta ———;16 $5 zz 42 [Amoy or Quemoy 24 358 
| 2 Laimpo—— 29 59 
| 8 Nanquin — cc 
Southern Illands. 
| 
3r, Matthew's 1 30 866 1W Iſlands in the Eaſt- Indies 
\ſcenſion ——| 7 20 813 15 
It Helena - 15 $6.8 5 an | 
dernandepo — 2 40 N io 30 CER 
Princes T 1 40N| 9 15E 1 ver oF 
Sr, Thomas 0-0 | 8 20 E 3 BY aps 
{Ananbona — - | 2 10 54 7 27 E Mohilla 4 
- — |Comero 11 
k Z St. Juan de Nova — 16 
The Coaſt on the Main Continent Mauritius — 20 
in the Eaſt Indies. Diego Roe 
Ne 12 
TRY - 2 _ | Romieras de Caſtela- 28 
Cape. Lagullas —— [34 54 $|21 20 [Amſterdam (mas[38 
Cape Corientes— [23 40 8036 17 [F. Brandon 16 
Moſambique— i; 4 Sj41 10 Diego Gratioſa——| 8 
River de Fuegos —| 0 14 8041 15 [Quabella— — 3 
Cape Baſſos 4 6 |47 38 hbaſſas de Chagos —| 6 
Cape en — 11 44 |51 20 HN Vas de N Rey | © 
Roſulgat — |22 41 5% 45 55 301% Nend | 7 
41 3 23 32 — " Maldivia 58. ende o 
guſero — — 29 45 8/49 20,2|Malique — 9 
durat—— fi 103.72 25 Sacatra - —_— 2 
Goa — 5 3 72 35 Abdeleur —- 12 
Gallecot it 1638/75 30 | \ 
Cochin -— = 9 548175. 55” 
Cape Comarin —| 7 56877 25 
Fort St. George — iz 4 80 32 
De Point— 16 8 81 32 | 
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— Latitude Longit. [ Laritude|Longit, || 
Places Names. N or 8 | E. or W Places Names N or 8 Pet. 
— 2 a l — —— 


The Coaſt of Am- 
erica in the S. Sea. D. M. 1 M. 


4 — 


Iſlands in the Eaft- D. i M D * 
Indies. | 


— Y % - 


— — 


1 —_ 
* : 


C. Galloin Zeylone 6 2 81 15 Cape St. debaſtian— 42 45 |127 66 
Vas de Amber — | © . 52 30 [Cape St. Lucia: 23 20 T1 45 


Audaman 12 log 93 32 |CapeCorientes -— |19 40 8/09 30 

Nicobar n Aquapulco— 7 $55 104 18 

Sumatra NW. End 5 22 f. 94 50 |Aquatulco is 27 C1 3 

Verkin's Iſland — | 2 22.94 7 1 ! "4 125 5 101 oL 

Naſſau Iſland —- | 2 54 ) 32 a a en Roo: 50 8 81 52D | 
Bencola ——- | — = 1 Bay Bonaventuro —| 3 24 * 78 6 % i 
Sumatra 8 E. End— 22 |rog 10 Iſland Gallopega — © 90 108 4 
6 — 9 101 43 Cape del Ajuga -— | © 30 .| 84 567 | I; 
Selam — 20 8 102 13 Lima — —— 2 1 | 76 42. 

Princes Iſland 308.1104 2 [Arica -—— — is 298] 73 10 1 F 
Bantam in Java — | 6 11.5105 55 La Serena —— |29g' 051-76 22 K 


gata via 
ata E. ft End 
Straits of Sundy — 
Banca. South Fnd — 
Borneo South Point 


» 105 46 fh. Juan Fernandes— 33 1 83 18 
322 [113 7 Baldivia — — 145 43 81 g 
2 8. 105 46 Port Steven . 

20 106 1 ler , 52 228 76 42 
54 113 378 [Cape Horn —— [55 58 ] 67 21 


— 
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ne 


Banda Iſles —| 4 55 [127 17& 
Celebes South End 10 9 7 an 
N. End | 1- 40 [121 20 | The Coaſt of Brazile from Cape Horn 
Mindano Weſt point] 6 40 [119 15 | to Cape Roque. ; 
Borneo North Poin:] 7 _ [CY aL 6 her 
. SW. poi ſi2 30 2120 10 ÞF porn » — 
Luconia A 3" 8172 3 2 7 : 
4 pot. ſis 3531120 5 [Magellan E. entran.[ß2 o ß, 5 
Anian | E 8 30 10 % [River Juan 48 40 74 34 
1 p int [19 55 E 109 2 Cape lanco near | 2 4 
Formoſa N. heim [22 051119 56. EK. Cage %% se [72 74 
13 point [25 30 f. 20 45 uenes Aires, r ä 
Pifcadore Iſles — [23 309118 35 R. Plate f 34 3 58 26 >] 


[land Chuſan —— 30 38 [120 35 River Grand 


een S8. E point [35 30 140 30 St. Catherine's —— 4d : 
Japan & W point 35 © 128 30 Cape Frio . 
Manilla *— 14 36 1120 56 a Spirito Sanfto —— 1 5 

j 


* 


pine yanog 
+ 
\O 
190 


20 
Bombay — [18 57 | 72 38 n 432. 4007: 
nun I WP 4, $124 5 = Abrolhos 18 1 
Timor S. Point | 8 8 IE. Segura 5 16 31 40 35 
8. Poin 15 $1132 © Bay Todos Sanctos 12 46 41ů 9 
TN R. St. Franciſco — 10 50 37 50 
Pernambuco ——— 


6-13 1936 © 206 $5 
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74 A Table of Latitude and Longitude. 
Latitude Longit. Latitude 
Places Names. North | War. Places Names. | North 
| The Coaſt of | | 
Brazil, &c, | D. M. D. M. D. M. 
Cape St. Auguſtine] 8 35 S|35 2oW|St. Bartholomew —|;7 52 
| Cape Roque 5 0 835 47W|St. Martin's —— [18 6 
Triſtian DU Acunha [37 5 813 24W|]Anguilla | 18 17 
[Trinidada 20 30 8 30 oW[Virginos . — 18 30 2 63 
1 | St. Cruize 7 523 
my Bieque - — lis o 
Main Con: inent in the Weſt- Indies. Porto Rico ot John's |18 30 K 
; | = 1 18 25 8 
f R Amarzones Entr. | o o 6 reer 
PE Baſt End of Cuba — 20 185 
Surinam 6. 25 56 5o [ont EE - 40 
ronoque ———| 8 15 f 0 255| 7 —_— f 2 45 
C. Conquibaca — [12 4037 42 2| PE Antonio — ian 45 
1 — 110 2827075 21 * 
Scot's dettlement — 8 30078 45 
Nicaragua Entrance 11 25 8.84 1 08. Bahama Iſlands. 
ape Catocha 21 10 86 108 
N any 19 30992 10 
a Vera Cruz — 19 12 0% 48 Bermudas | 2 
Eſcondido 30 20 89 30 Forth Point 3 35 
{Cape Florida ——— |? o 30 || 27 56 
22 „ of Babama Bank | 
N 1 —— — 50 
| : Abaco S. Point — 2 o 
The Caribbee Iſlands. Harbour Iſland ——'z; 37 
| Androſs N. Point — 25 10 
| | | Providence 25 0 2 
Trinidada 10 15 [60 17 |Eleuthera S. point 24 40 8. 
Tobago W. End — [ii 10 5% 10 [Cat Iſland 24 35 
Granado — - it 57 [60 20 |Watling's Iſland —'24 3 I 
Barbadoes ———— 22 58Z|;8 50 Rum Key — — 23 457 
Sr. Vincent 13 128 [60 12 S|Exuma - — 23 22> 
t. Lucia ———|13 55 * 60 42 Crooked Ifle N. 5 6 
Martinico 14 435160 54 A int 8 5 
Dominico lis 188-161 305 [Atkin's Key ——'22 17 
IMarigallante 15 585 160 20 =-| Meraparvouz 21 58 
Guardalupa ———|15 107 [61 54 f. [Atwood Keys ——|23 10 
Mouſerat 116 45 [62 15” [French Keys —— 22 40 
Antegua ——— [17 5 [62 4 |Mayaguana ———|22 35 
Nevis 17 5 162 32 [Hogfties ————|21 17 
St. Chriſtopher's ==|17 17 162 40 | 
| JZBarbuda — — 56 |61 


| Nane Iſle — 63 30 79 53 

harles Town — | . Ann's Foreland 63 48 74 45 

upon Aſhly River $37 45. 78 46 Reſolution Iſle — [61 50 65 04 
pe Hatteras =— [35 15 [74 20 ape Farewell — [5g 45 ” 45 

pe Henry —- 37 o [75 24 | 

ape Charles ——|37 16 74 16 
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1 ie Long. 
Places Names 4 | North | Weſt Places Names, North III. W. 
The Coaft Hudſon's % 
i an Ilands, | D. M. | D. M Bay and Straits D. MOD. M 
| — — es = <-> gs i : £ | - | ER 
Hyneago W. End — 20 c2,,|73 46 Buttons Iſles —— |6o 25 106 27 
Ca: cos Bank — 7! 2 8 Cape Charles — 62 10 [75 35 
N. point —— 5 2 aer 15 8 [Cape Walſingham— 62 363 177 C8 1 
urk's land 21 358-|70 dg. Mansfield I 61 42 80 30 y 
Abrolho N. point— 21 35 = 69 6 85 Cape Jones ——— [54 55 78 58 1 
latewrack 20 10568 15 3 |Rupert's River — 51 30779 26S f 
| | Albany River — 52 26 3 84 50 8. 1 
The Cubb's 7 54 10 7 * 2 
3 C. Henrietta Maria n 0 { 
- [The Coaſt of Carolina, Virginia, Mary Pore Nelſon SER - - 18K 8 Al 1 
| land, Penſylvania, New-England, and Cape Churchill [5,9 oZ 95 208 f 
New-foundland | Southampton —|61 5586186 489 4 
U Shark Point — 64 30 82 55 i 


pe Hinlopen —— 38 50 74 56 | The Coaſt of Iceland, Greenland, Nov a if 
Long Iſland 49 50 172 45 Zembla, and the Northern Iſles. | 0 
New York — 40 58 73 53 I f 
Cape Cod 42 12, þ ur {WW | | 4 
Boſton - —14* 308 29 $3 Bound Royal. 66 22 4 33 }F 

| Cape Sable —— [43 503 64 58 - erin Point — 66 20 6 35 


Whales Back 69 27 120 33 Sh t 
Merchants Foreland 63 25 17 5 21 | 
3: | Halliford 4 30 Z 34 431 
Fair Foreland— 66 20326 278 
|Grim's Hand —— 67 1522 34%] 
Weſtmania Iſles — 63 30122 24 
ee 99%; :69g 2-5 ©O_| 
ren » Or 8 | 
John Maiw'sIfle FE. : 447 1.0. IO 
Point Lookout ——|76 25 |15 36 
Horn Sound ——-|76 45 |13 368] 
Fair Foreland ——| 79 20 0. 528 
Hacluit's Foreland 79 55 flii 00g 
Helic's Sound 78 55, |21 50 


—ͤ——7— CO ] x — 
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I 76 | ; A Table of Latitude and Longitude. 

8 4 Latitude | Longit. : Wl as Latitude Foobi 2 

Places eee North. . Places Names. North. | Eaſt. 
The Coaſt of —E 6's | ” | * Can af | 

land, Greenlan 1 | | 

Nova, Zembla, & D. M. D. M. D. M. JD. K. 

Northern Iſlands. : ' 


— — —— — ——— —— — 


' 


Lee's Foreland — | 78 23 2 Gottenburgh —— o lia iz; 
8 Head —— 7 18 71 38 | Elſenore -—— ——- 56 " (112 42 
pe Iſland —— 76 18 23 45 88 —_ 4g. 0 
— or Bear Iſle 74 30 18 8 Valſterborn—— [55 28 [13 oo 
Admiralty Iſland— [75 5 {54 50 Calmer — 35 % 
Frerum Borough 7% o |61 20 Stockholm ——|;g 20 19. 30 
6 242 | Wybourgh * 
9 52/72 35 
Catnoſe — ———|65 43435 3 © 
Archangel Bar —|64 307|39 o Þ| Narva ———— 59 278|28 25 
roſs Iſland — [66 3115.36 33S Revel —— =—— 590 275124 513 
Sweetnoſe — | 34 459%, Riga 
Kilduyn 69 30 E. 31 20 8. Derwinda 
North Cape —— i 108/25 528. Coningsburg—— 54 438]2z1 35 
Surroy Ile ——|7: 5 5 40 Dantzic += —— 36 
Frromiound [70 25 fis 30 Wisby in Gotland — 57 30 [18 30 
Loefort SW. Point 68 15 ) Bornholm — [55 15 14 45 
Dronten ————|63 40 10 15 Straelſund | 


— 


sStadland 462 10 | 4 38 Lubec — 54 6 | 9 55 
North-bergen — [6% 10 f, 40 |Anowt, or Anholt [56 50 {11 16 
Naze of Norway 2157 45 7 24 Leſvu, or Leſnou— F 

. Z 1 SCAW —— 57 30 [10,20 
The Coaſt in the Sound and Baltic. 
Marden- 53 19NTB 57 ＋ | 


 [Larwic ———|;8 54N| YO 20 E 
IChriſtiana — 59 20N [lo OE 
Maeſterland 57 53 N 11 45 E 


1 r 
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The L atitudes of any two Places being given to find the Difference 
of Latitude between them. 


Rule, if the Latitudes are both North, or both South, ſubtra& 


| the Leſs from the Con the Remainder. will be the Dilllvance - 
| of Latitude. 


4 | — i N ** 
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| | Problems 


; The required Sides and Angles with a 
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77 
Problems 77 Plane Sailing, wrought by Leno : and by 
| Gunter's-Scale. 


PROBLEM 1. 


T HE Courſe and Diſtance being given; to find the Difference of | 


Latitude and Departure, 


Example. Suppoſe a Ship ſails South Weſt by South 382 Minutes, and 


the Difference of Latitude and Departure are required. 


Jin the Right-angled Triangle ABC. 

AC repreſents the Diſtance failed. 

AB the Difference of Latitude. 

BC the Departure. | 

BAC (or the Angle at A) the Angle of the Cord. 

ACB (or the Angle at C) the of the 
Courſe to yo deg. 


8 * 
Characters uſed in Navigation and 8 


8. ends for Sine. 
T. for Tangent. 
S. c. Sine Complement. T. c. Tangent Complement. 
The given Sides and Angles of a Triangle are marked with a daſh 05 
Cypher thus (*. 5 


The Operation by Logarithms. For the Difference of Latitude 

As Radius k 10.000000 
To the Diſtance failed 382 Minutes — — 0}; 3 
So is the S.c. of the Courſe 56d. 15m. ——— ——— 9.91984 
T9 the Difference of Latitude 317.6 Minutes —— — 2.501909 


For the Departure. 
As Radius Ko — — — — — [0.000000 
Jo the Diſtance failed 382 Minutes —— — . —— 2. 582063 
So is the S. of the Courſe 33d. 45m. —— — 9.744739 


To the Departure 212.2 Minutes 


The Operation by Gunter's Scale. 
One Foot of the Compaſſes being in the Radius, or S. of 8 Points; extend 
the other to the Diſtance 382 Minutes, the ſaid Extent laid from S. Courſe 
3 Points will reach to 212.2 Minutes, the Departure from the Meridian, 


=y 


and the Compaſſes kept at the ſame Diſtance will reach from the S. c. Courſe. 


5 Points to 317.6 Minutes, the Difference of — as * 3 
PRO B. 


0 —— 7 


12. 326802 
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PRO RB. II. The Courſe and Difference of Latitude given, to find 
the Diſtance and Departure. 

Suppoſe a Ship ſails WSW until 
the Difference of Latitude be 219 
Leagues, and the Diſtance and De- 
parture required, 


2 2 | B 
The Operation by Logarithms. For the Di/lance. | 
As the S.c. of the Courſe 22d. 3om. — — 9.82840 


To the Difference of Latitude 219 Leagues —— — 2.340444 
So is Radius —ʒ — 10.000000 


To the Diſtance, which is 572.2 Leagues ——— —— 2757564 
For the Departure. 


— ———mmm—_— 


As Radius . r0.000009 
To the Diſtance 572.2 Leagues found before ——— ——— 2.757548 
So is the Sine of the Courſe 67 deg. 30 min. ——— —— 9.965615 
To the Departure 528.6 Leagues — x70; 


By Gunter. : 
The Compaſſes being extended from the S. of 2 Points, the Comple- 


ment of the Courſe to 219 Leagues, the Difference of Latitude, will reach 
from Radius S. 8 Points, to 572.2 Leagues, the Diſtance, and the ſame 
two A. Leagues, the Departure. ; 
ROB. III. The Courſe and Departure given, to find the Diſtance 
5 — 0 Suppoſe a Ship ſails North Eaſt by 
2 Eaſt, and her Departure be 220 Mi- 
j Latitude required. 
A By Logarithms. For the Diflance. 
To the Departure 220 Minutes — — 4 
So is Radius — —ů — 10,000000. 
For the Difference of Latitude. wo. 
| To the Diſtance 264.6 Minutes - — 2.422590 
ä So is the 8. c. of the Courſe 33 deg. 45 mim, —— —— 9.744739 
By Gunter. | | 
The Extent of the Compaſſes from the S. of the Courſe 5 Points 


Extent of the Compaſſes from the Sine of the Courſe 6 Points, will reach 
and Difference of Latitude, 
nutes, the Diftance and Difference of 

As the S. of the Courſe 56 deg. 15 min. - _9 919846 
To the Diſtance 264.6 Minutes — 243357 7 
As Radius — 10 

To the Difference of Latitude 147 Minutes —— —— 72.167329 
to the Departure 220 Minutes, will reach from Radius S. of 8 Points, 
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to 264.6 the Diſtance; and the ſame Extent of the Compaſſes from 8. 


titude 147 Minutes, as above. 


"PRO B. Iv. The Diſtance and Difference of Latitude given, to 
find the Courſe and Departure. | y 


* —— the Complement of the Courſe, will reach to the Difference of 


Suppoſe a Ship ſails between the North and the Weſt 1 of 
206 Miles, until the Difference of Latitude be 197 
Miles, the Courſe and Departure required. | . 
By Logarithms. For the Courſe, . A 


As the Diſtance 206 Miles — 3 


To the Radius | 10.000000 
So is the Difference of Latitude 197 Miles ——— -————£—- 2.294466 


To the S.c. of the Courſe ; which is N. 17d. oom. Weſt.— 9.986599 


For the Departure. 


As the Radius —  ___ 7] . oooooo 
To the Diſtance 206 Miles — — — — 2.313 7 
So is the S. of the Courſe 17 deg. 00 min, —— — — 9.46 5935 
To the Departure 60.23 Miles —— — — 71.7 79802 


' By Gunter. ; 

For the Courſe. The Extent from the Diſtance 206 Miles, to the Diffe- 
rence of Latitude 197 Miles, will reach from Radius S. go deg. to the 
Sine of 73 deg. oo min. the Complement of the Courſe, which ſubtracted 
from god. is 17d. oom. the Courſe N. Wefterly, or N. by W. half W. 

For the Departure. The Extent from Radius S. god. to the Sine of 
the Courſe 17 deg. oo min. will reach from the Diſtance 206 Minutes, to 
the Deparure 60.23 Minutes, as above. | 


PROB. V. The Diſtance and Departure given, to find the Courfe 

.and Difference of Latitude. | <a” 
Suppoſe a Ship fails between the South and the Weſt 

247 Minutes, until the Departure be 197 Minutes, 
required the Courſe and Difference of Latitude. | 


The Operation by Logarithms, For the Courſs, 


As the Diſtance 247 Minutes ———— - — 2.39269. 
To the Radius —— — oo m——_—— 0), 00000 
So is the Departure 197 Minutes — 2.294466 


To the Sine of the Couiſe 8. 52 deg. 54 min. Weſterly — 9.901769 


— 


— — — 
—_—_ 
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For the Difference of Latttude. 


As Radius 3 — 


To. the Diſtance 247 Minutes 
So is the S. c. of the Courſe 37 deg, 6 min. 


To the Difference of Latitude 149 min. 


— lo. oooooo 
— 0 
„ 
— — 72.173104 
| By Gunter. . 5 
For the Courſe. The Extent of the Compaſſes from the Diſtance 247 
Minwes, to the Departure 197 Minutes, will reach the ſame way from 
Radius S. go deg to the Sine of the-Courſe 52 deg. 54 min. South Weſt- 
erly, or South Welt three quarters Weſt, | | 
For the Difference of Latitude, The Extent from Radius 8. 90 deg. t6 
S. 37 deg.” 6 min. the Complement of the Courſe, will reach the ſame 
way from the Diſtance 247 min. to the Difference of Latitude 149 min. 


PRO = FI, The Difference of Latitude and Depature given, to 
find the Courſe and Diſtance. | | 


/ A Suppoſe- a Ship ſails between the South 
and the Weſt, until the Difference of La- 
titude be 154 Leagues, and her Departure 


200 Leagues; required the Courſe and 
Diſtance, 5 


by = B The Operation by Logarithms. For the Courſe. 
As the Difference of Latitude 154 Leagues ——— ——— 


2.18 7521 
To Radius — — — — — — Id c o οõƷᷓbo 
So is the Departure 200 Leagues — 2. 30 1030 ; 
To the Tangent of the Courſe 52d. 24m. South W.erly —"710.113 509 


| For the Diſtance. Ss 
As the'S.c. of the Courſe 37 deg. 36 min. —_ 9.785433 


To the Difference of Latitude 154 Leagues ——— —— 2177571 
So is the Radius — — J0.000000 


To the Diſtance 252.5 League — 2.402088 


By Gunter. | 
For the Courſe. The Extent of the Compaſſes from the Difference of 
Latitude 154 Leagues, to the Departure 200 Leagues, will reach from- 
Radius or Tangent, of 45 deg. to the Tangent of the Courſe, 52 deg. 


24 min. South Weſterly, or South Weſt three quarters Weſt. 


For the Diſtance. The Extent from the S. 37 deg. 36 min. the Com- 
plement of the Courfe, to Radius, or the Sine of 90 deg. will reach from 
the Difference of Latitude 154 Leagues, to the Diſtance 252.5 Leagues, 


Oblique Plane Sailing. 
PR OB. VII. 


This Problem ſhews the manner of 
working a Traverſe ;.and is very uſeful in 
keeping a Reckoning by Plane Sailing, 


| Example. 


Suppoſe a Ship bound to a certain Port, 
and fails firſt 88 . 40 minutes, then SW, 
60 min. then S. by E. 63 min. then WSW. 
49 min. then 8. E. by S. 56 min. the 
Diftererce of Latitude and Departure the 
Ship hath made, with the direct Courſe 
and Diſtance is required. 


The Operation by Logarithms. 1 
For the Difference of Latitude for the firſt Courſe, 


As Radius — to. oosooo 
To the Diſtance 40 min. — — ina — 1.602060 
So is the S.c. of the Courſe 67d. zom. ik 0.965615 
To the Difference of Latitude 36.95 min. 11.567075 
For the Departure of the firſt Curſe. 
ä — — 10.000000 
To the Diſtance 40 min. — . — 1.602060 
So is the S. of the Courſe 22d. zom, _ 9.582840 
To the Departure 15.31 min. — 1.184900 
By Gunter. 


The Extent of the Compaſſes from Radius the S. of 8 Points, to the 
Diſtance 40 min: that Extent in the Compaſſes laid from the Sine of the 
Courſe 2 Points, will reach to 15. 3 min. the Departure, and the Compaſſes 
being kept to the ſame Extent, and laid from the S. 6 Points, the Comple- 
ment of the Courſe, will reach to 36.9 min. the Difference of Latitude, 

In the ſame manner proceed to find the Difference of Latitude and De- 
parture for each Courſe and Diſtance ; which being found, place in a 
Table as follows. L | the 


, * 
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Te T RAVE RSE-TAB L E. 

5 |S | 

| Courſes. & North. | South. | Fat. Welt 


SS W. 40 37-0 I5.3 
SW. [60 42.4 42.4 
S by E. 63 61.8 12.3 
VS W. 49 18:8 45-3 
SE by S. 500 46.6 31.1 
| Diff. Lat.] 206.6 #5 43.4 | 103.0 
43-4 
> 1. Dep- | 59.6 


The Explanation of the TABLE, 

In placing the Difference of Latitude and Departure in their proper 
Columns, obſerve, that if the Courſe be Northerly, the Difference of 
Latitude is put in the North Column; if it be Southerly, in the South 
Column; and if the Courſe be Eaſterly, the Departure is put in the Eaſt 
Column; if Weſterly, in the Weſt Column. 

Thus having framed the Table, add up the North, South, Eaſt, and 
Weſt Columns ſeverally, whereby the Difference of Latitude appe-is to 
be 206.6 Minutes South, becauſe there is nothing in the North Column; 
The Departure 59.6 Minutes Weſt, becauſe by ſo much the Weſt Column 


exceeds the Eaſt; then . this Difference of Latitude and Departure, 
find the direct Courſe and Diſtance as follows. 


The Operation by the Logarithms. For the direct Courſe. 
As the Difference of Latitude 206.6 min. — 2.315130 


To the Radius — — — 10,000000 
So is the Departure 59.6 min. — — — 1.17 524 


To the 2 5 of the Courſe 16d. 5m. South Weſterly, becauſe 6 6 
the South and Weſt Columns exceeds the North and Eaft : 940011 


For the Diſtance. 


AS the S.c. of the Courſe 16d. 5m. — 9.982660 
To the Difference of Latitude 206.6 min. 2.31561 30 
So is Radius — — — 10*000000 


To the Diſtance required 215 min, mmmmmm——rnmngnnn nn 2.332470 
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By Gunter. For the direct Courſe. : 


The Extent of the Compaſſes from the Difference of Latitude 206.6m. 
to the Departure 59.6m. will reach from the Tangent of 45d. (or Radius) 
to the Tangent of 16d. 5m. the Courſe required. 


For the Diſtance. 


The Extent from S. 73 deg. 55 min. the Complement of the Courſe 
to S8. go deg. viz. Radius will reach from the Difference of Latitude 206.6m. 
to the Diſtance 215 Minutes, 


Obligque-angled Plane 7. 2 applied in PROBLEMS 
of Plane - Sailing, and wrought by Logarithms, and 
Gunter's-Scale. 


PRO. I. T HE Angles and one of the Sides given, to find either 
of the other Sides, 


Example. 


Suppoſe there are two Ports both under one Meridian, 
a Ship ſails from the Northermoſt SE. 206 Miles, ano- 
ther Ship ſails from the Southermoſt North Eaft by 
North, a certain Number of Miles, and meets with the 
firſt Ship; the Diſtance between theſe two Ports, and D 
the Diſtance failed by the ſecond Ship is required, 


In the Triangle ADE. 
A and E repreſents the two Ports. AD the firſt Ship's E 
Diſtance. E D the ſecond Ship's Diſtance. AE the 
Diſtance between the two Ports. 


The Operation by Logarithms. For the Diſtance between the two Ports. 


As S. AED 33d. 45m. — Co. Ar. 0.255261 
To AD the firſt Ship's Diſtance 206 min. — 2.313867 
So is S. ADE 101d. 15m. which ſubtracted from 180d. 9.991574 


To AE, the Diſtance between the two Ports 363.7m. 172. 560702 


In all Proportions where Radius is not one of the three given Terms 
to ſave the Labour of ſubtracting the firſt Logarithm from the Sum of* 
the ſecond and thitd, uſe the * Arithmetical of the firſt Loga- 

2 a rithm 
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rithm, which is found by ſubtracting each Figure of the Logarithm from 
9, except the hit towards the Ripht-hand, which is ſubttacted from 10, 
- 8 in the Operation, theLogarithmic Sine found in the Tad.e is 9.7447 39, 
wherefore beginning at the Leit-hand, ſay g from g there remains © 7 
from g there remains 2 ; 4 from g there remairs 5 4 from g there remains 
$; 7 from g [bers remains 2 3 trom g there remains 6; g from 10 there 
remains 1; So the Complement Arithmetical of the firit Logarithm, is 
0.2552H1, which added to the other two Logarithms, and from that Sum 
abaie Radius, the Remainder is the Logarithmie Sine, or Tangent required. 
And Note, to find the Sine of any Degree and Minute above god. tub, 
tract the Degree and Mmute from 180d. tie Sine of the Remainder (called 
the Supplement) i the Sine requited, - 


For the Second Ship's Diſtance. 


As S. AED. 23d. 45m. — Co. Ar. 0:25526r 
To AD the firſt Ship's Diſtance 206 min. — 2.313867 
So is S. DAE 45d. om, — — — 9.84948 5 


To DE the ſecond Ship's Diſtance, 262.2 min. — 12.418673 


By Gunter. For the Diſtance between the two | or is. 


The Extent of the Compaſſes from S. of 33 deg. 45 min. to the S. ADE 
78d. 45m. (viz. the Supplement of 101d. 15m. to 180d) will reach from 


206 min. the firſt Ship's Diſtance, to 363.7 min. the Diſtance between 
| the two Ports, as above. 


For the ſecond Ship's Diſtance. 


The Extent of the Compaſſes from the S. of 334. 45m. to the S. of 
45d. om. will reach from 206 min- the firſt Ship's Diſtance, to 262.2 min. 
d Ship” ired. SC 
the ſecon ip's Diſtance requir PROBR Nn 


= Two Sides and an Angle oppoſite 
to one of them being given, to find 


the other oppoſiteAngle and the third 
Side, 


Example. 

Suppoſe two Ports, whoſe Bearing 

is North Eaſt and South Weft, diſtant 
96 Miles, a Ship at the northermoſt 
25 South South Eaſt, and another 
Ship at the ſouthermoſt ſails thence 
E 518 Miles, and meets with the firſt 
Ship: TheCourſe failed by the ſecond 
Ship, and the firſt Ship's Diſtance are 
required, #n 


r 


— — 
— . — r ee . — ———— 
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In the Triangle A D E. 


A repreſents the Southermoſt Port, D the Northermoſt. 
AD che Diſtance between the two Ports. 

DE the Courſe and Diſtance failed by the firſt Ship. 
AE the Courſe and Diſtance ſailed by the ſecond Ship, 


The Operation bY Logarithms. For the ſecond Ship's Courſe. 
As AE the ſecond Ship's Diſtance 518 n min. — —— Co. Ar. 7.285671 


To S. ADE 67d. 3om. — _ 9.905615 
So is AD the Diſtance between the two Ports 396 min. -—— _ 2.597695 
To S. AED 44 deg. 56 min. — —— 29.848981 


The Angle at D 67d. 30m. and the Angle at E 44d. 56m. being added 
together and ſubtracted from 180d. gives 67d. 34m. the Angle at A, which 
makes neareſt 6 Points, and 6 Points reckon'd from the North Eaſt to the 
Southward gives ESE. the ſecond Ship's Courſe required. 


For the firſt Ship's Diſtance. 


As S. ADE 67d. 3om.- Co. Ar. 0.034 38g 
To AE the ſecond Ship's Diſtance SHOW — - 2.714330 
So is S. DAE 67 deg. 34 min. —— 9.965824 
To DE the firſt Ship's Diſtance $18, 3 min. 12.714539 


By Gunter. For the ſecond Ship's Courſe. 


The Extent of the Compaſſes from 518 min. to S. 67d. zom. will reach 
from 396 min. to S. 44 deg. 56 min. which added to the Angle at D, and 
the Sum ſubtracted from 180d. gives 67d. 34m. the Angle at A, as above. 


For the firſt Ship's Diſtance, The Extent from S. . — zom. to-5 18m. 
will reach from S. 67d. 34m. to 518.3 m. the Ship's Diſtance, as above. 


PR O B. III. | 

Two Sides and the contained Angle given, to find 4 

1 the other Angles and Side. ä 
5 Example. : 

Suprole. two Ships fail from one Port ; one fails 
N E. 140 Miles, the other South Eaft by Eaſt 115 D 
Miles, the Bearing and Diftance of theſe two Ships Miles 
is required. 140 

Let D repreſent the Port, DA the firſt Ship's dif- 115 
tance, and DE the ſecond. 255 E 
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The Operation by Logarithms. For the Bearing of the two Shi ps. 
As the Sum of the Sides AD and DE 255 min, — Co. Ar. 7.593460 
To the Diffefence of the ſaid Sides 25 min. 1.397940 
So is the T. of half the Sum of their oppoſite Angles 50d, 37m. 10. o8 5098 


To the T. of half their Difference, which is 6d. 48m. — 19.07 7098 

T he hal Difference added to the half Sum, gives 57d. 25m. the greater 
Angle AED. The halt Difference ſubtracted from it gives 43d. 49m. the 
I:fler Angle DAE. Wherefore the Bearing of the two Ships is N. Eaſterly, 


and South Weſterly 1d. 11m. For the Diſtance of the two Ships. 
As S. AED 57d. 25m. —— — Co. Ar. 0.074374 
ToAD the firſt Ship's Diſtance 140 min. — 2.146128 


So is S. ADE 78d. 45m. — — 9.991574 


To AE the Diſtance of the Ships, 163 TID; a 12.212070 
By Gunter. For the Bearing of the nus Ships. 

The Extent of the Compaſſes from the Sum of the Sides 255m. to their 
Difference 25m. will reach from the J. of the Half Sum of the required 
Angles 50d. 37m. to the T. of half the Diff. of the ſaid Angle 6d. 48m. 
In this Proportion by Gunter, the Practitioner may be at a Lols, be- 
cauſe the Point T. 50d. 37m. would fall beyond the T. of 45d. was 
the Tangent Line continued: To remedy which, place the Extent from 
255 to 25, from the T. 45d. and it will each to the T. of 5d. 37m. then 
letting one Point ſtand at 5d. 37m. extend the other to the T. of 50d. 
37m. this Extent place from the T. of 45d. will fall on the T. 6d. 48m. 
required. For the Diſtance of the Ships. 

The Extent from the Sine of 57d. 25m. to the Sine of 78d. 45m. will 
reach from 140m. to 163m. | 

P RO B. IV. Three Sides being given, to find the Angles. 

Example. Suppoſe there are two Ports both in one Latitude, diſtant 536 
Miles; a Ship fails from the Eaſtward 306 Miles between the South and 
the Weſt ; another Ship ſails from the Weſtermoſt 290 Miles, and meets 
with the firſt Ship. The Courſe that each Ship hath ſteered is required. 

Let A and E repreſent the two Ports, D the Place where the Ships meet, 
A 8 E. This Queſtion is reſolv'd by letting 

: fall a Perpendicular DB, reducing the 

Oblique Triangle ADE, into the two 
| Right-angled Triangles A B D and 
D EBD, then the Operation is as follows; 

Firſt, find the greater Segment to the Baſe BE, thus, 

As the Baſe AE, 536 Miles Co. Ar. 7.270835 
To the Sum of the Sides AD and ED 596 Miles 2.775246 
So is the Difference of the ſaid Sides 16 Mile Lx 1.204120 


To the Diff. of the Segments of the Baſe, which is 17.8 Miles 77.2 50201 
The 
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Oblique Plane Sailing. 87 
The whole Baſe — — ———— 536 min. 
The Difference of the Segment is ——— 17.8 
© TOI ATErR OLE — 553-3_ 
. ——— 276. 9 2.9 the greater * BE. 


Then ſay, For the firſt Ship's Courſe. 
As DE the firſt Ship's Diſtance 306 min. —— ———— 148 $721 


To Radius ————————————_—_————— I0,000000 
So is the greater Segment BE 276.9 min. ————— 2.442323 
Te $.c. BED, 256. h. 1„ũ%7«.: on ennmmmc — 9.956602 

The Angle at E is the Courſe from the Weſt Southerly, ſo the firſt Ship 
ſteers South 64d. 51m. Weſt, or SW, by W. three quarters Weſt almoſt. 


For the ſecond Ship's Courſe. 
As AD the ſecond Ship's Diſtance 290 min. ———— Co. Ar. 7.537602 


To Sine AED 25d. hm. ———————————— 9.628378 
So is DE the firſt Ship's Diſtance 306 —_——— 2.485721 
To Sine DAE 26d. 31m... 19.65 1701 


The Angle at A is the Courſe from the Eaſt Southerly, ſo the ſecond 

Ship ſteers South 63d. 21m. Eaſt, or SE. by E. 3 quarters E. nearly. 
By Gunter. For the Difference of the Segments of the Baſe. 

The Fitent of the Compaſles from the Baſe AE 536 min. to the Sum 
of the Sides 596m. will reach from the Difference of the Sides 16, to the 
Difference of the Segments of the Baſe 17.8, with which proceed as before. 

For the fir Ship's Courſe. 

The Extent from the Diſtance 306 min. to the greater Segment 276.9 
min. will reach from Radius or Sine gcd. to Sine 64d. 51m. the . 
ment BED 25d. gm. required. 

For the ſecond Ship's Courſe. 

The Extent from 290m. the ſecond Ship's Diſtance, to 306min. the 
firſt Ship's Diſtance, will reach from the Sine 25d. qm. to the Sine 26d. 
39m. the Angle at A required. 

FROEB TV; 
Two Sides and their contained Angle given, to find the third Side. 
Example. 

Two Ships fails from one Port at A; the firſt fails Eaſt $35 Miles to 

B, the ſecond ſails Eaſt 14d. 4om. North, 271 Miles to I demand 


how far they are aſunder, and what is the Courſe from the Ship at C, to 
that at B? 


In the Triangle ABC, | C 


there is given. 6 | 
8 | 

C 271 | 0 required. 5 
Farm 


AC 14d, 40m. 9 B This 


. 


88 Oblique Plane Sailing. 


This Caſe requires a double Operation. - AB 330 
By the third Caſe to find the Angles. Ae 271 

By the firſt Caſe to find the Side required, _. Sum 18 606 
Diff. is 64 


The firſt Operation, 
As the Sum of the Sides AB and AC 606 Miles —— Co. Ar. 7-217527 


To their Difference — 64 1. 806180 
So is the P. of half Sum of the Angles 82d. 40m. 10. 800441 
To T. half their Difference 39d. 22m. — 29.9 14148 
By which you will find the Angle ABC, to be 43d. 18 W. 
The ſecond Operation. 
As S. ABC 43d. 18m. — Co. Ar. o. 163791 
To. the Side AC 271 Miles — —_— 2.432969 
So is S. BAC 14d. 40m. — — g. 20 46 
To the Side BC 100 Miles wa "72 ooons 


The Angle at B is found to be 43d. 18m. and the Line AB lying 
Faft and Weſt, the Courſe from C to B is Eaſt 43d. 18m. South, or South 
Eaſt 1d. 42m. Eaſterly; and the Diſtance 100 Miles. 


By Gunter. For the Angle at B. 

The Extent from 606 Miles the Sum of the Sides, to 64 Miles the Dif- 
ference of the Sides, will reach from the Tangent of 82d. 40m. half the 
Sum of the unknow n Angles; to the Tangent of 39d. 22m. half their 
Difference, which being found, proceed according to former Directions, 
to find the Angle at B, 4 

Then the Extent from S. 43d. 18m. the Angle at B, to S. 14d. 40m. 
the Angle at A; will reach from 271 Miles the Side AC, to 100 Miles, 
the Side BC, as above | 

Thus much for ſailing by the Plane Chart; which being of ſome Uſe in 
ſhort Voyages, and a good Foundation for further Improvement, we were 
not willing wholly to omit; but nevertheleſs would adviſe all that take 
Charge of Ships never to content themſelves with the Uſe of the Plane 
Chart only; being ſo apparently falſe in itſelf, and ſo unſafe for Practice: 
Nor are we under any Neceſſity to truſt to it, the Defect thereof being 
now ſufficiently ſupplied by Mr. 7Fright's True Chart, commonly called 
Mercator's, the Projection and Uſe -of which (both in fingle Queſtions 
and Traverſes) are largely treated of, and rendered as eafy as the Plane 
Chart, in Atkinſon's Epitome, Wilſon's Navigation, and now Corrected and 
Reprinted for J. MounTt, and I PaGE, on Tower-H1ll, with 
many uſeful Additions, particularly the Lunar Method of determining 
the Longitude at Sea. | | 
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90 A TABLE of DIFFERENCE. 

|S] 1 Deg. |2 Deg. | Point | 3 Peg. 4 Deg- | 5 Deg-| © 
=o Lat | Dep Lat [Dep [Lat [Dep|Lat | Dep] Lat | Dep Lat | Dep |. 
1 | 01.0} ©0.0 51.000. 0 01. o oo. o loi. o 00-1] 01,0] oO. 101.0 oo. 1 1 
2 | 02.0 | 09,0 oz. oo. i J02.0[00.1102.0 | 00.1] oz. o 00,1] 92.0 | 00.2 2 

3 | 03-0] 00.103-0]00.1103.0|00,1J03.0 | 00.2] 03.0] 00.2] 93-0 | 00.3 3 
4 | 04-0 | 00.,1J04-0100.1104.0[00.zj04.0 | 00.2] 04.0| 00.3] 04-0 | 00.3 4 
_5 | 05.0| 00.1J05-0100-2J05.0100.2J05.0| 00.3] 05.0] 00.3] 9540 | 99.4 „ 
6 | 06,0| o. 16. o oo. 2 [o. o oo. 3 lob. o 00.3] 06.0 00.4 ob. o oo. 5 6 

|} 7 | 07.0| o. 17. oo. og. oſoo. 3 jo7.0| 00.4] 07.0] 00.5] 97-0 | 00.6 7 
8 8.0 oo. 1 S. of oo. 3 Jo. ol oo. 4 lo. o 00.4] o. o 00.61 98.0 | O. 8 
9 c. o] oo. 29. o. oo. 3 Jog. ooo. 4 J09.0| 00.5] 09.0] oO. 6 99.0 | 00.8 9 
10 10.0 00.2 [. [ Ae. soo. 5e. 2.4.18. 10.000. 9 10 
11 11.0 o. 2 11. o. 411. 0 oo. 5 1. o oo. 6 11.0] oo. 8 11.0 01.01 11 
12 12.0 oo. 212.0 oo. 4I12. ol oc. 6 12.0 12.0 00,83 12.0]|01.0 | 12 
13 | 13.0| 9.2 13· 09.513. oo. 6 13. o 13.0] o. 92.90 113 
15 | 15.0] 0.389.318. 0.28.5 15.0 [of. o — 212 15 
1b | 16.0 O0. 3 16. OOO. 616. o. 8 16. 16.001. 1J15.9 [01.4 | 16] 
17 17.0 oo. 317. 0 Oo. 617. ooo. 8 17. 17.0001. 216.901.517 
18 18.0 00.3Þ18.0]00.6J18.0|00.9]13.0| 18.0|01.34 17-9 01.618 
| 19 19.0 0.3 19.0 00. 19.000. 9 19.5 19.0 01.3 18.9 91.7 19 
0 | 20.9| 00.4 120-01 00-7 $20.0101,0120.0 20.0| 01.4] 19-9 | 91.7 | 20 
21 | 21-0 | 00.4 Ez 1. oo. 7 21. 001. 0 IZ. o 20.9 513 20.901.821 
22 | 22-0| o. 4E 2. 0.8 22.00. 122-0011219 01.5121.9 | 01.9 | 22 
23 23.00.43 oo. 23.001. 123 · 22.9 01.622.920 23 
2424.0 00.4 124-0]00.8]24.0}01.2 [24,0 23-9| 01.7] 23,9 | 22.1 | 24 
25 | 25.0 | 00.4 $45-0/00.9425.0101.2[25.0 24-9|01.7] 24-9 |02.2 | 25 
26 26.0 SO. 5 26.0 ©0049 26.0 01.3 25.0 25.9 o1.8 25.49 02.3 26 
27 27. oo. 5 7. oo. 927.001.327. o 26.9 01.9126,9 02.427 
28 28.0 o. 5 R. oO. o 28.001. 4128, o 27.9 | 02.0] 27.9 |02.4 | 28 
29 | 29.0 00. 5Þ9-0 1.029.001.4129. 0 28.9 02.01 28,9 |02.5 | 29 
32 3.0.5. . 3.01.53. 29.9 02.129.9 [02.6 305 
31 31.0 00.5 31.0 01.1 31-0 81.5 31.0 39.9 02.2 30.9 02.7 31 
32 32.0 oo. 632.001. 132.001.632. o 31.9 02.21 31.9 |02.8 | 32 
33 | 33-9 | 00.6 n 32.501.6 33:0 32-9 | 02.3] 32+9 | 02.9 | 33 

| 34 | 34-0 oo. 6 34. h. 234.001. 7 134-0 33.9 02.433.903. 0 34 
382 00.6135-0|01.20 35.0]01,70 35-0 34-9] 02.4] 34:9 |03-1 | 35 
36 | 36.0| oo. 636.001. 336.001. 8 36.0 35-9] 02.51 35-9|03.1 | 36 
37 | 37,0| oo. 6 37. 001. 337.001.836. 9 36.9] 02.6 36.9 03. 2 37 
3838.0 c. 738.001. 3J38. 001.9379 37.9 02.737.903. 3 38 
39 | 39.000.739, 001. 4J39· 001.9 J38.9 38.9 02.538.903. 4 39 
40 | 40-0 | 00.7 [49-0[ 11-41 40-0102.01 39-9 39-9 | 02.8] 39-58 103.5 | 40 
41 | 41.0 | o. 7 A1. O1. 4441.0 oz. IA. 9 40.9 02.9 40.8 [03.6 41 
42 42.0 00,7 Hz. o O1. 5141.9 02.141.902. 241.9 03.00 41.8 03.7 | 42] 
4343.0 o. 8 H;. 01. 5 [42.9 [o. 1142.9 02.2] 42.9] 03.01 42.8 [03.8 | 43 
44 | 44-0 | oo. 8 4. 1.543.902.2439 02. 343 903.1438 [03.844 
ee Rs. 2.644.902.2449 02.4] 44-9 | 03-1 44.803.945 
46 | 46.0 00.5 EE. o. 6 28.92.3459 02.4[45.9] 03-2145.3 [04.0 46 
47 47.0 o. 8 H7. oo. 646.902. 346.9 oa. 5 46.903.346, 804.1 47 
48 48.0 oo. 8 8.00. 747.9 02.447 9 02.54 47:9 03-4147-3104-2} 48} 
49 | 49 0| 00:9f49.0|01-7J48.9}02.4145-9] 02.64 48-9] 03.41 43-3 | 04.3 | 49 
50 | 52:0] 00:9150.0101-7$49-9102.5149-9| 02.6149-9þ03 5149-5 | 04,4 | 50 
S | Pep | Lat Pepſ Lat JDepJ]Lat JPep | Lat JD ep] Lat IDep|Lat | V 
— — — — — - — 
89 Deg.ſ88 Deg 71 Point] 87 Deg | 86 Deg. | 35 Deg. | Þ 


> 


5 1.0 


1Deg. 


Lat 


52.0 
53˙ 
54•0 
55. 


81.0 
82.0 
$3.0 
84. o 
8 5. 0 
$6.0 
87.0 
88.0 
89.0 
go. o 


91.0 
92.0 


93.0 
94.0 
95.0 
96.0 
97.0 
98.0 


99.0 
10.0 


-- 


Dep! 
G0. 9 
00.9 
00.9 
00,9 
01.0 


01.0 
01. o 
01. o 
1. o 
01.1 


01.1 
01.4 
01.1 
01,1 

51.1 


01.2 
1.2 
01.2 
01.2 
01.2 


01.2 
01.3 


01.3] 


01.3 
01.3 


01.3 
01.3 
ot. 4 
01.4 
01.4 
014 
01.4 
01. 5 
01.5 
01. 8 


01.5 
01.5 
01.5 
01.6 
01. 6 


— —-—¼ 


01.6 
01.6 
01.6 
01.6 
01.7 
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01.7 
01.7 
01.7 
01.7 
01.7 
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Dep 


89 Deg. | 
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2 Dez. 


51.0 


r 
28825 
9 9 


n 


Se 
See 


Dep 
01,8 
01.8 
01.8 
01.9 
01.9 
02.0 
02,0 
02.0 
O2.1 
02.1 


02.1 
02.2 
O2. 2 
02.2 
O2. 3 


— 


o. 3 
02.3 
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SED: 


© N On 
SSO 


4 


02.7 


Dep 
8 
02.7 
02.8 
02.8 
02.9 
02.9 
03.0 


Lat 

59,9 
51.9. 
$2+9 


4 Deg. 


Dep 
03.6 
03.6 
03.7 
0 3.8 
03.8 
03+9 
04. o 
04,0 
04.1 


43 
04 3 
04 4 
04.5 
24:5 
4.6 
04.7 
04,7 
04 8 
04-9 


05.0 
05.1 
0 5.2 
05.2 
059.3 
05.4 
05.4 
05.5 
0 5.6 
05.7 
05.7 
05.8 
059 
05-9 
06.0 
06.1 
06.1 
06.2 


| 
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Int | 3 Deg. | 5 Deg. 


Lat 


50.8 


Dep 
04.4 
94.5 
04+ 6- 
0447 
04.8 
04.9 
05.9 
05.1 
05.1 
05.2 
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92 A TABLE of DIFFERENCE 
[OI Point | 6 Deg. | 7 Deg. | 8 Deg. | 4 Foint 9 Deg. O 
2 |Lai | Dep Lat |Dep | Lat | Dep] Lat | Dep Lat | ep Lat | ep] #Þ 

I ſot.o oo. 101. 0 oO. 1 Joo HO. 11. o 00.1 lo. 0 oo. 1 [o. o oo. 21 

2 o. | 00.2 02.0 oe. 2 02.0 | 00.2 |, 02.0 | 00.3 [02.0 co. 3 [o. oo. 3 2 

3 [03.0 | 00.3Þ 03.9 | 00.3 Jo03.0 | 00.4 | 03.0] 00.4 $03.0 |c0.4$03-0|00,5] 3 | 

4 [04.0 | 00.4 $04.0 | 00.4 f04.0|00.5 | 04.0|00.6 e. |co.6404.0 j00.6| 4 

525-2 ee | 20:5 [5:0 eee een [04:9 [00.7 124-9 00.5 |_5 

6 [06.0 | 00.6 | 06.0 } 00.6 | 06.0 | 00.7 | 65,9 | 00.8 95. 9 |00.9f05.9 [009g 6 
7 loy. o oo. 7 Joy. of 00.7 [06.9 | 00.9 | 06.9 o. [06.9]01.0f 06.9 [01.1] 7. 

8 [08.0 | 00.8] o8.0 | v0.8 [07.9 [01.0] 07.9|01,1107.9|01,2f 07.9 01.3 8 

9 og, o oo. 9 08.9 | 00.9 8.9 o. 108.9 ol. 3 [o. 9 |or.z] 8.9 01.41} 9 | 
101100 |21.0109.9 2 e [07.2 | c9:9[01.4 f09.9 222 [02.6112 
io. 9 o. 110.901. 10.9 [01.3 10.901. 5 [10.9 01.610, [01.71 
12119 0.211.9 01.3 17.9 [01.5 11.901. 7 $11.9 |01.8311.9|01.9|*2 
1312.9 01.3 12.9 01.4 [12.9 [01.6 J 12.9 01.8 2.901.912.9013 

1413.90. 4113.9 [01.5 [73.901 1.90 913.802. 113.8 C2. 24 

14.901.514. 1.6 14.9 [01.8 J 14.9|02.1 014.8 02.214.823 

16 15-9 C1.6 15.9 ,©1.7 $15.9 [©1.9 15.8 C2.2 15.8 02.3 15.8 02.4 116 . 

1716.9 01.7 16.9 01.8 [16.9 [o. 1 16.8 C 2.4 16.“ o. 516.8 [02.717 

1817.9 01.8 17.9 01.9 17.9 o. 217.8 [02.5 17.8 [o. 6 17.8 02.8 8 

1918.9 01.9 18.9 02.0 18.9 02.3 18.8 c. 6 18.8 [o. 8 18.8 [3.019 

— 49.9 |02.04 19.9 | 02:1 19.9 |02.4 | 19.5 | 02,3 $19.3 02.9 9.803.112 
21 20.902. 120.9 o. 2 [20.8 o. 6 | 20.8| 02.9 [20.5 |o3.1f 20.7 03.321 

2221.9 0.2 [21.9 02.3 [21.8 02.721.803. 121.803.2217 |c3.4 152 

2322.9 [02.3 [22.9 02.4 [22.8 [oz. 8 22.803. 2 [22.8 03.4122.7 03.623 | 

24 [23.9 C. 423.9 02.5 [23.8 02.9 23.803. 3 [23-7 [03.54 23-7 |03.8|24 

524.902.424. O2, 24.8 [03.0 [ 24:8]03.5Þ24.7|03.7 | 24-7939 2 

26 25.9 02.5 [25.9 02.7 [25.8 [03.2] 25-7 103.6125 7 [03.8 [25-7 | 0441 26 
2726.9 | 02.6] 26.9 | 02.8] 26.8 | 03.3 | 26.7 | 03.8 [26.7 | 04.0] 26.7 [04.277 | 

2827902. 27.8 | 02.9 27.8 03.4 | 27.7 | 04.9 27.7 | c4.1 [27-7 | 04-4 28 

29128,9 | 02.8} 28.8 | 03,028 8 |03.5 | 28.7 | 04.0 [28.7 |04.3 | 28.6 | 04.5 |*9 6 

32 129.9 |02-9]29.3 | 03.11 29.9 [03.7 | 29.7] 04.2 129-7 [04.4 [29-6 04.7 - lh 

31 ]30.8]03.0430.8 | 03.2 | 30.8 | 3.8] 30.7 [04.3 30.7 [04.5 30.6 C4. 83! 

32131,8|03.1] 31.8 | 03.3 [31.8 | 03.9 | 31-7|04.5131.7 04.7 [31.6 [05.032 

3332.8 [03.2 32,3 |03.4| 32.8 | 04.0 | 32-7 [o4. 632.604.832.605. 233 

3433.8 [03.3338 | 03-6] 33-7 | 04-1] 33-7 [04.7 [33-6] 05.0] 33-6]05.3]34 | 

[39:8 [03:41 34:3 [23:7 [34:7 [24:3 34-7 [94:9 [34:6 [05:1 [34:6 [05:5122 

361758 |03-5[ 35-8 |c3-8| 35-7 | 04-4 | 35-7 |05-0[35-6| 0530 35-6[05,6|39 

2 36.8 [03.6 136.803.936.704. 5 36.605. 2 136.605. 436.5 [05.8 2 

2537.8 [03.7 [37.8 [04.0] 37.7 [04.6 37.6 05. 3 37:6 05. 6 37.5 [05.9 

3938.8 03.8 38.8 [04.14 38.7 [04.8] 38.605. 438.605 738.506.1039 
2 23-9 1-8 24-2 [39:7 [24:9 Þ 39:6105.6 139.6J05.9 [39:5 [26:31 
17140 804.5 [40 8 [04.3 40. |o5.of 40. 605. 7 [40.6]06.0] 40.5 o. 447 

42 (41.804. 141.8 04.447. [o. 147.6 of;.8 41.5 [06.2 41.500.642 
| 43 42.8042 442.8 [C. 5 [42,7 [05.21 42.6]06.c 42, 506.3 42.506. 7 13 

44 43.804 343.8 [04.61] 43.7 [of. 4143.6 06. 143.5 C6. 5 43.5 [06.9 44 

*5144:8[24:4144.3 [04:7 [45:7 [05:5] 44:6] 06.3 [44:5 [06.6 [44-4 [07.0145 
| 15 45.804.545 74.845,06 [45 606. 445.506.7454 |07.2 49 

+7 146.3|04-6Y46 7]04-9146,6 05.74 46 506.546.506.946 4|07.4 ” 

45 147.8 | 04-7 $47.7 [05.0 [47.6 05.8 47.806. 7 [47,5 [of. 0 47-4 | 07-5] 

49 [48.8 |04 8448.7 05.148.606. 48.5106.8 [48.50% 248,467. 49 | 
_52 149.8 | 04.9 J49.7 [05-2 [49.5 | 6.1] 49-5107. [49 5107.30 49 4 [27:32 
8 De» | Lat Dep | Lai PDep [Lat De iat e [La- Dey a. Q 
15471 bee 84 Beg 3 Deg. | 82 Deg. FF Point | 81 Deg. — 
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1 —— ͥ — — — — @ ; 
= 12 Point 6 Deg. 7 Deg. | 8 Dep. | 4 Point 9 Deg. S i | 
| Lat Dep] Lat] Dep] Lat Deep] Lat | Dep | Lat | Dep] Lat | Dep =» 1 
51 so. s ſo g. 0 50-7 | 05,3] 50.6 05.2 50.5 07.1 50,4 C5. 5 50.48.05 
52 51.706.115 | 05-44 $1.6 (06.34 51.5] 07.24 51.4|07 654 o8.1\ 32 
$3] 52.5105.2 | 52-7 | ©5 53 52,6 (06.54 52.5] 07.4] 52:4 974 52,3) 08.3 | 53 
5+] 53,7195-3] 53-7 | 95-6| 53-6 [05 bf 53-5| 67:51 53-4| 07-9] 53:31 %% } 58 
55] $4:2J05:4[.54-7 | 25:7] 54:5 [05.7] 54:5 | 07:7] 54:4 28.1] 54:3] 25:5 [= 
56 55-7055 55-7] 95:91 55-6 [99-8] 55 5| 07.8] 55,4) 08 2 $5.31 08.8 | 55 
$7 | 56.7105:6| 56.7 | 06,0] 56.6 [06.9] 56.4 | 07.9] 56.4 | 08.44 $6.3} 8-9 ] 57 
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23-1 
234] 54-8 
23.8 
24.2 
24.0 
25.0 
25:4] 59-4 
25.8 
26.2 
26.6 
27-0 


— 27+3 23.3 2979 


27 7 
28.1 
28. 5 
28,9 


222 


Dep 


21,8 
22,2 
22,7 
23.1 
23:5 
23+9 
24-4 
24.8 
2532 
25:7 
26,1 
26.5 
26.9 
27.4 
27.8 
28,2 


2975 


30.4 


312 
31.6 
32.1 


32.5 


28.616 
29.1] 


30.8] 


2{Poine [26 Deg. 


Lat 


45˙8 


46.7 
47-6 
48,5 
49-4 
$0,3 
51,2 
52.1 


SED 
$3:9| 26,3 


54.8 
55+7 
56.6 
$7+5 


88.4 


— —— <  _ 


— — — ———— 
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[= A TABLE of DirFEzRENCE. © 
=> | 28 Deg. 24 Points [29 De - 
— | Tar | De, =" — 30 Deg | 23Points 31 Deg. | S|. 
NY — 1 Mom ns "_ Lar | Dep a! Dep Lat | [Dep L D = | 
co.9 | 00,5} 00.9 | oc.5 [00.9 | vo. 5 00.9 | 00.5 —_ | EE 
2 |} 03.8] 00.60 01.8 | 00.9 (01-7 — 00.9 [o. 5 00.9 oo. 6 oo. 50.50 1 
. 32.601. 402.601.426 01. er, as 4 hart 1448 4 barge Wh 
' 4 ]e3-5|01.9}03.5 | 01,9 93-5 074 3 91-51 02.6 fer. sé ons 
88434424482. eee 44 
6 53 = rats leg 8 J 8 5 3 
, engel | 04.3 fokrie 9 41 03-04 05.1 [03.10 os. 1103.1 * 
8 7.103.803 8 fo. o N een 
| 9 - 07.9 04.2 07.9 04,2 07. 2 © 9 04.0 06.9 04-1 06.9 04.1 $ 
10 | 98.8 04. [o. 8 o . » $4 4-41 07-8 4.5 07.7 | 04.64 07.7 [94.6 
| — ——_— Oh? 2 | 04.8 o2.7 [05.0] 08.6 4 9 
11 09.7 05.2 09.7 | 05,2 09.6 05.3 . r ee O51 08.6 ©$-2 10 
x2 | 19-6 [05-6] 10.6 | 05.7 $10.5 05.8 54: . 09.4 [05 7409.4 [05.79] 17 
1315 06.171.506. 11 4% v4 [00.0] 20.9 1 05.21 10.3 106,v] 22 
111246 613.3 56.6. 06-3 12 06.5] 11.2| 06.7 11.1 106,79] 13 
4x5 3'3.-S 1 V7-On 73-2 } OF-0 13.1 07.3 tee * 12.01 07.20 72.0 [07.2]. 14 
T6 | 14-1075 14.1 = 7.51 2229| 07:70 12-9197:7] 25 
17 | 15-0 08.15. 08.0 14.9 pe 2 56 5 13.708.213. [08.2 16 
185.908.515.908. 8 4 7108.5] 14.6| 08.79] 14.6|08.8] 27 | 
16.8 | 08. 5-7] 08.9] 15.6 [09.0] 15.4|09.3Þ 1 
4 19 9116 809. [16.6 og. 215.5 o 4|99-3] 15-4 |99.3] 8 
| 20 | 17-7 | 09-4] 17.6 | 09.4 $17.5] og * 9.5] 16.3] 09.8] 16.3 | 09.8] 19 
ow APATITE Fn Ee. 10.3] 20 
| 22 | 19-4 | 19.3] 19-4 | 19.4 . . _ 10.5] 18.0] 10.8] 18.0| 10,8] 21 
23 | 20-3 10.80 20.3 | 10.8 [20.3 197 w_ 11.01 18,9| 11.3] 18.9| 11.3] 22 
24 21-2|11.3]21.2|11.3]21.0 * 4 11.5] 19.7 11,8] 19.7 [11,8] 23 
BS 221 11.7122.1 11.8 21.9 8 up ** 20.6 12˙3 20.6 I2.4 24 
26 23 · o 12.2 22.9 12.3 22.7 _— — 2.5 2412. 9214]42.9 25 
27 | 23-8 | 12.7] 23.8 | 12.7 [23.6 12.6] 22-5 |13-0122-3/13-4122-31 13-4 26 
23 | 24-7 13.1124 7 | 13-2 $24-5 — >= 2 13-54 23-2|13.9þ23.1j13.9] 27 
29 | 35-6]13.6]25.6| 13.7 125.4 * 4-2 | 14.0] 24-0| 14-4 124.0 [14.4 28] 
30 26.5 | 14-1] 26.5 | 14.1 J26 2 4-11 25-1 | 14-5] 24-9| 14-9] 24-9 | 14:9] 29 
| go | 2251212301205 | 22 ph 30 0 gy30-01 15-00 525-7 | 35-002 27 11k 
31 27-4 | 14-6] 27-3 14.6 27.111 26.8 8 25:5 — 
N 32 28.3 15.0 28.215.128. 0 1 x . 18˙8 26.6| 15.9 '26.6| 16.0] 31 
| 33 | 29-2 | 15-51 29-7 15.5 28.9 188 * 6. 27.4 | 16.4] 27.4 | 16.5] 32 
; 34 | 39-0 16.0] 30.0 | 16.0 29.7 4 K -6[10.5] 28.3 1 7. 28.3 17.00 33 
2128214222 by xp po <p " 7 13.80 34 
{ 36 31.86.9318 = | 023 [25] 20 none ng 2 
- 32.7 [179.4] 32.6 33 3 27 2 . 30.9 18.5 30.918. 5 36 
33 | 33-6| 17.8] 33-5 [17 9033-2 nne 37 
39 | 34-4 | 18.3] 34-4 | 18.4 [34.1 1 418 32.6| 19.5] 32.619.6 38 
20 | 35-3|18 8 35-3|:18.8]35.0| x . 19.51 33-5| 20.0] 33 420.10 39 
E 8 J 8 rt mobs mbH 
. , — 2 
42 | 37-17] 19-71 37-0 19.8 1 EP +5 [20-5] 35-2|21.1] 35.1212] 4? 
43 | 38-0]20 21 37-9 | 20-3] 3 6|204 30.4 | 21-01 36.0] 21.6} 36.0 123.6) 4 
| 42 38.9 20.7] 38.8 20.7 " 12 37-2 21,5] 36.9|22.1] 36.9|22.1]| 43 
4 22 202 Uu 7 27“ 22 25 
46 40621, 6 IE Ry — 31 4 
4741522141 5 385 30 I 4-4 23-9] 39.5| 23-6] 39-4 | 23-7] 4* 
4842422, 542.3 22,6 42.0|2 14 7 23.5 40.324.240. 324.2 77 
49 | 43-3] 23-0] 43-2 | 23-1 42. 24. 41.6|24.0] 41.2 | 24.71 41.1 [24.7] 4 
50 | 44:1 | 23:5] 44:7 | 23:0 43.724. 42-4 [24-51 42-0 [25-21 42-0 25-2] £0 
EEE ib jd ia 
= | 62 De Poin 7. epi Lat} Dep | Lat | Dep| Lai $Dep|Lat |S 
— CLIENTS — ene] 59 Dez 2 


15 


» 


— 


LATITVU PDE of DEPARTURE. 


103 
2 28 Deg. 22 Point 29 Deg. 30 Deg. 23 Points 31 Deg. S 
oP Lat Lat | Dep [| Lat ] Dep Lat Dep Lat | Dep Lat Dep — 
5x | 45? 45-0 |24-0 [44.6 24-7] 442] 25-5 143.7 | 26,2 | 43-7] 26.3] 52 
52 | 459 45-9 [24-5 [45 525.245. 026.0 J44.6|26.71] 44-6] 26.8 52 
| $3 46.8 46,7250 446.4]| 25-71] 45+9 26.5 [45 5| 27.2] 45-4] 27-3 $3 
54 | 47-7 47-6125.4 [47-2|26,2] 46.8] 27.0 [46,327.81 46.3] 27.8] 54 
55 | 43,0 48.5 [25:9 [48 1126-70 47:31 27:5 [47-2 [28-3 | 47:1] 28.31 55 
"56 49-4 49.4 |26.4 49.027. 148.5 28,0 [48,028 848.0 28,8 56 
| 57 þ $043 50, 326 9149.91 27,6 49-4|258.51]43.9|29.3] 48-9] 29.4] 57 
58 | 51-2 51.227.350. 728.1 $0-2|29.0149.7|29.8 1] 49.7| 29.9] 38 
59 | 521 52.0 27.857.628. 51.1] 29,5 50, 6 30.3 | 50.6 30,4] 59 
bo | 53-0 $2:9 12:3; 52.5| 29.1] $2.01 30.0J 51,5 30.8 $1.4] 30.9 bo 
"61 | 539 53-8128.7 [53.4] 29-6] 52-81 30.5 $52.30 31.40 $2.31 31.4] 61 
62 | 54-7 I] $4-7 | 29-2 1 544% oY $3-7131:.0053.2|31-9] 53-11 31.9} 62 
63 | 55-6|29-6]55.6|29,7 | 55-1] 30-5Þ 546] 31:51 54,0132.4 0 54-01 32.4 | 63 
64 | 50,5 56.4 39,2 | 56.0] 31,0] 55 41 32-0 $54.91 32-9] 54-91 33.0| 64 
65 | 57-4] 57-3| 39-6 56.8} 31-5} 56-3} 32-5 55-81 33-4} 55-7} 33-5 Do! 
66 | 58,3 $8.2|31.1] 57,7} 32-0] $7-2] 33-20 56.51 33.9] 56.6 34.0] 66 
67 | 59-2 59-1| 31-6} 58.6] 32.51 58.01 33-50 57.5] 34-4] 57-41 34-5] 67 
685.00 50, 32-1 | 59-5] 33.9] 58.9340 58.3350 58.3] 35.0} 68 
69 | 69.9 60.9 32-5 [50-3] 33-5] 59-5] 34-54 59,2 [35-5 | 59-1 |35,5| 69 
70 | 61.8; 61,7| 33-0 61:2| 33.9] 99-6] 35,0160.0| 36.1] 59.036,02 
71 | 62,71 33-3162-6| 33-5 [62-1] 34.4] 51-5] 35-5 [60.3] 36.5 | 60.8] 36.6] 71 
72 | 63-6{33-8]63.5| 33-9 [53-0] 34-9 62.436, o 651.813,67. 72 
73 | 64.5] 34-3464.4| 34-4 163-3] 35,4] 3-2] 39-5] 52.6| 37.6] 62.637.673 
7465, 334.765.3349 [64-7] 35-9] $4-2] 37 63.38.01 63.41 38.1| 74 
75 | 66,2 66.2| 35-3 65,6] 36.44 55,0] 37-5164-3| 38.6] 64.338.628 
76 67.1 57.0 35,8 [66.5| 35.8] 65.3] 36-0 J65.2 39.165,39. 76 
774 68.0 67.9| 36.3 167-3] 37-3] $6.7] 38.5 66.0 | 39.6 | 66.0| 39,7 | 77 
78 | 68.9 68.80 36.8 [68,2] 37.8] 67.5] 39.0 66,9 40. 11 66.840.278 
| 79 | 69.8 69.7| 37-2 [69.1 38,3] 68.4 39-5 67,8 40.6 67.7 40.7 79 
80 | 70,6 70 6| 37.7 [79-0] 38.5 69 3] 49-0168.6|41,1] 68.6|41.2 80 
8171.5 38.071.438 2179-8] 39.3] 70-1] 40,5 69.5 41.6 69.44.81 
$2 | 72.438.572, 338.671.739.870 41.070 342 1170. 342,2 82 
$3 73.339. 73.2 39.172.640 2177.94.57, 42, [71.1427 83 
| 84 74,2 74.1] 39.6 [73-5] 40-7] 72.71 42-0 [72,0 | 43.2 | 72.0[43.2 84 
85 | 75:2] 39-9þ75-2] 49.2 [74:31 41-2073 6142:5 [72:9[43:7 | 72:8143-8] 5 
T6 75.9 40, 475.9 40.5 [75 241 7] 74-5] 43-0 $73-8]44-2 | 73,71 44-3| 36 
$7 550.840.876.741. [76-21] 42-2] 7553] 43-5 [74-5] 44-7 | 74-6] 44-8] $7 
88 | 79.7141.3]77.6|41.5 [77,0] 42-7] 76-2] 44-0 [75-5|45-2 | 75-4|45-3| $3 
8978.0 78.5 42,0 77-3] 43-1] 77-11 44-5075-3145:7 76.345. 89 
9059 5 79.4 42.4J78,Z(43.5[ 77-9] 45-0 (2246.3 77,11 46-4| 90 
| 91 | 80.4 $0.3|42.9 [79-0] 44-1 78.81 45.5478.1146.8] 73.0146 9g] 97 
9281.2 81.143·4J80.544.679˙7 46, [78,9 47.3 78.8 47.4092 
9382.5 82.043,88 3045180. 546,5 79.847·8 [79.2479 93 
94 | $3.0 82.9 44 382.245.681.447, [80.6 48,3 80.6 48.4 94 
2 83.9 44,683. 8 44.8 183.11 46.1 82.347. 81,5 48.8 $1.4 48.9] 95 
96 | 84-8|45.10 84-7 [45-2 [8446.5 83-1148 0Þ82.3|49.3 | 82.3 49.4] 96 
97 | $5.7145.5]85-6] 45-7 [84-3] 47.0] 84-0} 48.5 83.249.983 1 50.0 22 
| 9886.5 46.86 4| 46.2 [$5.7] 47,5] $49] 49,0 [54-1 } 59.4 | 84.0] 50,5] 9 
99 87.446. 587. 346.6 186.6} 48.0 $5.7149-5 84.9 | 50,9 $4,8 51.00 99 
j1oo | 88.3 $88.2147.187.5148-5 86.6150.0085.8| 51.4] 85.7] 52,5 30D, 
2 D Dep|Lat | Dep|Lat |Dep Lat JDep|:Lat | Dep|Lat wif 
a 2] 5x Point [61 Deg. bo Deg. i Points 59 Deg. — 


* 5 A 
„% ˙·ꝗ __—__ 
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— — 2 — 


ä —— os y" 
— — — — 
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to 
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— 2 
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» — — et... 
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A TABLE of Diryr FER E NC E 


© 32 Deg: I 33 Deg. J; Points | 34 Deg. 35 Deg. | 36 Deg. E 
I — — — — 1 —ͤ 2— — — — —— =D « 
PÞ | ar |) » JLat | Dep] Lat | Dp Lat | Dep Lat | VepFLar 1 De | > 
9 00.8 | 00.5 [00.8 00. 5 00.8 | oo 61 00.8 | 00.61 00.8 | 00.6 | 00.8 00.6 7 
2 01.701. 10% 01. 10.701. 101.70. 101.610.601. 2 , 
q | 92-5 0 1.6 [o. 5 | 01,6] 02.5 | 01.7 f02.5| ot.7 Jo. 5 [01.7024 |o1.8 31 
4034/63402. 2403.32. 203.3 02. 2 03. 302.303. 202.4 4 
BE bd ets FAE bonded be and eo Dh ban bind po of 
6 | 05-2 [93-2 105-0 | 03.41 05.01 03-3050] 03-3] 04-9 |03-4J04.9[03-5] 6 
7 | 05.9 | 93-7 (05-9 | 03 3] 95-3 | 03.9] 05.8] 03.9 f 05-7 [24-0] 05-7 | 04-1 7 
8 | 06 804.2 [06.7 | 04,3] 96.7 | 04-4105 6] 04.5 [06.6 [04.6 06, 5 947 8 
9 | 07-6 04-8 107.5 | 04.9] 07-5 | 05.0J07.5|05.c 107 4 — 07.3530 9 
EEE EE E 
17 | 09.3 05.8 [09.2 06.0 09.1 | 06.2 og. 106.2 09, o o6. 3 Jos. 9 06.5 11 
1210. 206.4 0. 106.510 006. 709.9 06.7 [09.806.910 77.1 1, 
13 11.0C6 9.9. 0.8 o. [1.0.3106 07:50 10-5 97-6] x73 
14 | 11.91 0744117, c7.6] 11 692816 ½½ 8158.911384 
IEE e er EE 
16 13.008.534 | 08 74 13-3|08 gÞ 13-31 08.9] 13.2 |09.:$ 12.9 09.4 16 
17 | 14-4 | 09-0 [14-3 | 09.3] 141 [09-4] 14-1] 09.54 13-9 | 09-73 13.8] 19.0} xy 
18 | 15.3 129.5 [15-1 [09.8] 15-0 | 10.0114 9] 10.19 14.7 [10.3] 14.6] 10.6} 18 
19 | 16.1}10.1015-9 | 10.3 15.8] 10.6} 15.8] 10.6 15.6 10-9, 15.4] 11-2] 19 
20 | 17.0] 10.6 168 10.9 16,6 11.19 16.6 11.2 16.4 11.5 16.21.80 20 
21 |17 8|11.4017.6| 11.4] 17-5| 11.7 17.4 11,7 17.2|12.09 17.0] 12.30 21 
22 18.711. 18.4 | 12.0] 18.3 | 12.20 18.2] 12.3] 18.0] 12.6} 17.8] 12.9] 22 
2319.5 32.20 19.3 | 12.5] 19-1 | 12.80 19.1] 12.9]18,8|13.:418.6| 13.5 23 
24 | 20.4 | 12.7201] 13.1] 2.913.31419.913-4119.6¾13 8419.4 14-1 24 
Eee eee 
2622.0 13.821.814. 21.6 14.4121.6 14.5 [21.3 14.9 21.0 15.3] 26 
2722.9 14.3 22.6 14.7] 22-4 |15,0122.4| 15.1] 22.1|15.5421-8] 15.9] 27 
2823.7 14.8 23.5 15-20 23-3 |15.6023-2} 15.7 [22.9 16.122.716. 5 28 
29 | 24-6| 15.4124 3| 15-8] 24:1 16.1240 16.2 23.8 16.6 23.517. 00 29 
Eee 
3115.3 16.4|25.0 | 16.9] 25-3 |17.2[25.7| 17.3] 25.4|19 848.118.237 
32 27.1 17.0 [26.817 4426 6|x7.8]26.5| 17.9] 26.2 |18.4]25.9| 18.80 32 
3328.0 17.5127-7 | 18.0] 27-4 | 18.3]27-4 | 18.5] 27-0|18.9] 26.7 19.4 33 
34 | 23.8] 18.0]28.5 | 18.5 28.3 18.9 28.2 | 19.0 2720. 19.5 127.5 20.0] 34 
23 [29-7] 12:6 139:0 | 200 298m [1a phe] 200 yet [ann peta [20d 3s 
36 30.5 | 19.1] 30-2 | 19.6] 2949 20.029.820. 1129.5 20.0 29.121.236 
37 | 31.4| 19.6] 31-0 | 20.2] 30.8 20.6 30.7| 20.7 | 30.3 21.229.917 37 
38 | 32.2|201]319|20 7] 31-6|z21.10 31.5 [21.20 531.2 [21.8] 30.7| 22.3] 38 
39 | 33-1| 20.7 32.7 | 21.20 32-3|21,70} 32-3] 21,5] 31-9|22.4] 31.6| 22.9] 39 
40 | 33-9 |21-2]33-5 | 21:8 33-3 [22-20 33-2 22.4 32.8 22.9] 32-4 |23-5| 40 
41 34.8 2134.4 22.3] 34+! [22.38] 34.0| 22.9] 33-6|23.5] 33 2624.1] 41 
42 | 35-6| 22.3] 35-2 | 22,9] 34:9 23.3 34-8 23-54] 34-4 | 24-1] 34-0 | 24-7] 42 
43 | 36-5|22,38]36.1 | 23-4] 35:5 | 23-91 35-6| 24-0] 35-2| 24-7] 34-8] 25-3] 43 
44 | 37-31 23-3]36,9 | 24.0] 36-0 | 24-4] 36.5 | 24-61 36-0] 25.21 35.6| 25.9] 44 
45 | 38:223:9137:7 | 24:5] 372 [25:00 37-30 25-21 30-9 [25:80 36-4 [26:5] 45 
46 | 39-0]124.4] 38.6 | 25-1 38.2 25.6] 38.1| 25-7] 37.7 26.437.227. 00 46 
47 | 39-9 | 24-9] 39-4 | 25-6] 39-1 | 26.1] 39.9] 26-3] 38.5 27.0 38.0|27.6] 47 
| 48 40.7 [25.4 [49.3 | 26.1] 3949 26.7 39.8 26.8 39.3 27.5 38.8 | 28.2] 48 
49 |41-6|26.0]41 126.74, | 27.2140 6| 27-41 49.1| 28.1] 39.6| 28.8} 49 
50 | 42:4 [26.5}47.9 [27:2] 47:5 [27:80 41.5] 23-0) 4t.0) 28:71 40-5 129-4] 50] 
— Dep Lat Dep | Lat Þ} Bep | Lat | DepliiLat Dep| L Dep| Lat = 
D 58 Deg. 57 Deg.jz Points | 56 Deg. 155 Deg. 5 Deg. = 


a — — * . A n e 


of LArirupkE and DrePARTURE. IO 
3 Points| 34 Deg. | 35 Deg. 


: 


r 5 — 
—— — — COTS OT 2 
—— — 


40,71 57-4 | 41-7] 71]. 
41.3] 58.2 | 42.3 72 
41.9159. | 
42-4 1 59:91 43+5|, 74 | 
4 3-6 61.5 44.7 | 76; : 
44-20 62.3] 48-3] 77 | 
44-7 463-1] 45.8} 75} 
45-30 53-9} 46-4 | 79], 
65.5 [45:9] 64:7] 47:0 | 50 


4 — 7 2 — 6 — — 
———4—äũͤ — cw at — - — 
2 1 7 — - — 
2 * — 5 —- pm 
* - - — — - - 
— 2 — 


44,1 66.3 46.5 65.5 47-6] 81 

44.7 67.2 (47.066.348. 82 

45.2 66.0 [47.6 67.10 48.8 83 | 
4547 68.8 48.2 68.0 49.4 | 34] | 
46:3 69.6 [48.7688] $0.0] 25 | | 
46.8 70.4 149+3 69.6 50.6 86 ; | 
47-4 71.3149-90 70.4 51.1 * th 
147-9 72,1|50.50 71.2} 51.7 | 55 10 
48.5 72.9 51.5 7.0 52.3] 89 Lil 
2 23:7 [82:9 072:3] 529} = Ji 
49-6! 74-51 52-20 73-6] 53-5] 97 1 
50.1 75-3 152-3] 7424 | 54-1 4 | 
50.6 76.2 153-30 75-2] 54-7| 93 + id 
51.2 77.0539 176.00 55.3] 94] '1 
51:7]; 27:8 [5445] 2:9} $5:5] 23 14 
52.3 78.6 55.277.7 56.495 1 
52.8 79.555.678. 5 57.0 ” 1 
53˙4 0.3156-2179.3| 57-6] 2 14 
53.9 $1.x1\56.8] 80.1] 58.2 | 99 1 
54:5 $1.9 [57-4|30.9| 58,8 || 1 
Lat De, [Late Dep] Lat ®/ 

neee  v An $97 X 
«4 55 Deg. 


— — — —äʒäñ—h 


„ | 


= 
O 


Nw » = 1 eu ug Bu by Bu 
ld's 8 ws wml 


8 
ov 


Lat 


2 
01.6 


02.4 
23.2 


NN 88 = = Wy bs 1 bay bs a oy 
A an Seite 
hy G2 v2) © mm ww Un 


o 


© 3+S 
04-4 
G5.1 
3105.7 
06,3 
07.0 


© 0 Þ Þ 


A TaBLE of DIFFERENCE 


38 | ne (3 LLC | 


Dep 
S0. 6 
01.3 
01.9 
92.5 


—— 


07.6 | 
08.2 
08.9 
99-5 
10.1 
10.8 
11.4 


14. 
14.6 
15.2 
15.9 
16.5 
17.1 
17.8 
18.4 
19.0 


1947 
20.3 
20.9 
21.6 
22.2 


22.8 
23˙5 
24.1 
24.7 
—4 
26.0 
26.6 
27.3 
27.9 


28. 5 


29.2 


29.813 


39.4 
31.1 
31-7 
Lai 


Points 


5 1565 


— 
O 


—— W ˙•·²¹ Z - 
— —_— Tx — N R — pr = 


— — 


of LATITU PDE and DEPARTURE, 


aint þ37 Deg. eg. | 39 Deg (33 Point 4o Deg | © 
- — 


| Þ | Lat |D-pILa' D Lat Dep | Lar Dy La: [D pFLat-|D+p| 
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65.4 | 51.1164.5 52.2 164.252.763.653 4 83 
66.2 | 51.74J65.352.9164.953.3164.3 54.0 
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A TABLE of DIFFERENCE. 
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The Uſe and Explanation of the Table of Difference of 
Latitude and Departure, 


HIS Table gives the Difference of Latitude and Departute in Minutes 
and Tenth:, to any Diſtance not exceeding 100 Miles, and to every 


Degree and Quarter Point of the Compaſs; and may be uſed to a greater 


Iiltance being taken out at twice or thrice, according to the Quantity of 
the Diſtance, as ſhall be ſhewn in the Uſe. | 

Ine Courſe ftands at the Had and Foot of the Table, to every Degree 
and Quarter Point of the Compaſs; at the Head it begins at 1 deg ſe 2 
deg. 4 Point, Sc. encreafing to 45 deg. or 4 Points. At the Foot it begins 
at 45 deg. cr 4 Points, ſo 46 deg. 47 deg. 43 Points, Sc. encreaſing back- 
Wards to 90 deg. or 8 Points, The Diſtance ſtands in the two outmoſt 
Columns under the Title Diſt. which on the Left-hand Page begins at 1 
an tuns to 50; on the Right-hand Page it begins at 51, and runs to loo, 
the Dittzrence of Latitude and Departure ſtands under the Courſe at the- 
hHcad, and over it at the Foot of the Table. 


The Uſe of the TABLE. 


This Table is very uſeful in Navigation, eſpecially in working a Traverſe: 

Example 1. The Courie and Diſtance given, to find the Difference of 
Latitude and Departure by the Table. 

Suppofe a Ship ſails NNE. 3 quarters E. 95 Miles, the Difference of 
Latitude and Departure are required. £5 | 

On the Right-hand Page (becauſe the Diſtance is above 50) and at the Top 
{becauſe it is leſs than 4 Points) look for 2 4 Points, which is the Courſe; 


rundet which, and againſt 95 the Diſtance, and under the Title Lat. ſtands 


8 1.5, which is 81 min. 45 the Difference of Latitude, and under the Title 
Dep. ſtands 48.8, which is 48 min. 34 the Departure required? 

Example 2. Suppoſe a Ship ſails South 56 deg. Weſterly 48 Miles, the 
Ditference of Latitude and Departure required ? 

On the Left-hand Page (becauſe the Diſtance is leſs than 50) and at 


the Bottom (becauſe it is more than 45d.) look for 56d. the Courſe; over 


which, and againſt 48 the Diſtance, over the Title Lat. ſtands 26.8, that 
is 26 min. .£ the Difference of Latitude; and over the Title Dep. ſtands 
39.8, that is 39 min. 18 the Departure required ? 

Example 3. Suppoſe a Ship ſails North Weſt by North 160 Miles, the 
Difference of Latitude and Departure are required by the Table? 

On the Riglit-hand Page at the Top, look for 3 Points the Courſe. Now 
becauſe the able goes to but 100, take for 100 firſt; therefore under 3 
Points, and againſt 100, under the Title Lat. ſtands 83.1, that is 83 min. 
r the Difference of Latitude; and under the Title Dep. ſtands 5 *. 
that 
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| 
that is 55 min. 6 tenths the Departure; then for 60 under 3 Points, againſt ; 
N 


60 under the Title Lat. ſtands 49.9, that is 49 min. 9 tenths the Difference 
of Latitude, and under the Title Dep. ſtands 33.3 that is 33 win. 3 tenths | 
the Departure, then add the Difference of Latitude and Departurz for 60, j. 
to the Difference of Latitude and Departure for 100, the Sum is 133 mia, | 
the Difference of Latitude, and 88.9 tenths, the Departure 1equired. © * | 
This Table is alſo uſeful in the Reſolution of the reſt of the Problems — __ 
of Plane Sailing, which for Brevity-ſake are omitted here, being taught at 11 
large in the latt Edition of Pra#ical Navigation ; but the general Uſe of 11 
it is in the exact Working of a Traverſe. | | | 
Example 1. Suppoſe a Ship bound to a certain Port, fails 8. E. by S. ll 
49 min. then ESE. half E. 52 min. then E. by N. half E. 62 min. then il 
SSW half W. 57 min. then S. half E. 39 min. to find the Difference of 
Latitude and Departure the Ship hath made. 1 
Set down the ſeveral Courſes and Diſtances, firſt allowing for Lee-way, 
if any; then proceed. to look out the Difference of Latitude and Depar- 
ture for each Courſe and Diſtance (by the Directions before given) in the 
Table, placing them in their proper Columns, (viz ) If the Courſe be 
Northeriy, the Difference of Latitude muſt be put in the North Column, 
if Southerly in the South Column; if the Departure be Eaſterly it muſt be 
put inthe Eaſt Column; it W-ſterly in the Weſt Column, as was before 
directed: Then having framed the Table, add up the Columns of Diffe- 
rence of Latitude and Departure, and ſubtract the lefler Differenc: of La- 
titude and Departure from the greater, the Remainder is the general Diffe. 
rence of Latitude and Departure. | 


The TABLE. 


| | [| S|Dif7. of Las Departur« The general Diff. of Lat. is 
| |<: North South Faſt IP 138.8 tenths 8. the Dep. 115.5 
Courſes Q tenths E. then to find the Courſe 
| 8 | | and Diſtance, find the Lat. and 
— ||| — — | Dep. in their proper Columns, 
8. E. by S. 149 40.7 [27.2 but the Tables not extending ſo 
ESE. half E. 52 15.1 149-7 far, I take half of each, viz half 
E. by N. E.[62|06.1 61.7 the Diff. of Lat. 69.4. and half I 
S. S. W. W. 57 5•8 26.9 the Dep. 57.8, the neart{t. to Jil 
S. half E. 39 38.8 [03-5 which, in the Columns of Lat, 1 
— |] and Dep. in the I rave. Fable 4 
06.1144. 9142.5 26.8 is 69.6 and 57.1, over which at | | 
06.1] 20.9 the Top I find 34 Points for the | 
| —4 — — Courſe South Eaſterly, or South . 
| 138.8 115.6 Eaſt half Soutn, and in the Co- [i 


juma of Diſt. go, which doubled (becauſe I took half the two Numbers) | | 
is 180 the Diſtance required, Example | 


\ 


112: The Uſe of the Table. 


Example 2.. The Courſe given in Degrees, which often happens, by 
reaſon of Allowance for the Variation of the Compaſs, and in the like 
Caſes. | 
Suppoſe a Ship bound to a certain Port, ſails 65 Miles North, 34 deg: 
Weſterly. Then 56 Miles North, 67 deg. Weſterly. Then 48 Miles 
South 78 deg. Weſterly. Then 54 Miles North, 23 deg. Eaſterly. 
Then 36 Miles North, 6 deg. Eaſterly, the Difference of Latitude and 


Departure are required 
The TABLE 


— 


8 | Diff. of Latitude Departure 
S North. | South | Eaft | Wilt | 
Courſes, |ÞD | | 
| Q 
] E F The general Dif- 
— — WW M00 erence of Latitude 
NW 34 58 539 36.3 is 151.3 North, the 
NW 6 g " 21.9 51.5 Departure 109. 
SW 205 40, 10 0 47 Weſt. The Coule 
NE 235 53 49.7 21.1 and Diſtance is tound 
NE 6 30 35-8 03-8 | = inthe laſt Exam · 
— 1 — — N Eee ple. 5 
161.3] 10.0] 24.9 1348 
SO | 24 
15 1.3 109.9] 


But if you would keep a Reckoning both in Latitude and Longitude, 
you may alſo find the Difference of Longitude by the Traverſe Table 
(according to Middle Latitude Sailing) thus, find the Complement of 
Middle Latitude in the Degrees, at the Top or Bottom of the Table, 
and under or above that in the Column of Departure, find yourDeparture, 
and right againſt that, in the Column of Diſtance, you have the Difference 
of Longitude; if your Departure is too large for the Table, take one-half, 
or one-third thereof, and proceed as before. 0 

Example. Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath 
ſailed from Latitude 50 degrees © min. North, then, becauſe the 
Difference of Latitude is 151 min. or 2 deg. 31 min. the Latitude come 
to is 52 deg. 31 min, and conſequently the Middle Latitude is 51 deg. 
16 min. which being neareſt 5x deg. I look for 51 at the Head of 
the Table, and under it in the Column of Lat. I look for the Depar- 
ture 110, but the Table not proceeding ſo far, I take it's half, viz. 
55, the neareſt to which in the Table, is, 54-7 (being leſs) againſt 
which, in the Column of Diſtance is 87, which doubled (becauſe I took 
half the Departure) the Sum 174 min, or 2d. 54 min. is the * 

| 0 
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Longitude required, which is ſufficiently exact for common Practice, only 

] would adviſe all Perſons for avoiding as much as poſſible any Error, that 

every Time the Reckoning is cort edted by an Obſervation, the Longitude 

be alſo corrected according to Mercator's Sailing, as you are taught in the 

' laſt Editions of Navigation before-mentioned, | 
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Some neceſſary Aftronomic Definitions. | 
FHE Poles of the Equino&ial (commonly called the Poles of the World) [| 
are two fixed Points in the Heavens, oppoſite one to the other ; the dne | | 
viſible to us, called the North Pole, marked with the Letters N. P; the other = | 
not viſible to us, called the South Pole, marked with S. P. . 
The Axis of the World is a Line imagined to pals from Pole to Pole | | 
about which is performed the dure Revelution, as the Line NP, A, "4 | | 
| e ; 
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The Eguinoctial is a great Circle go deg. diſtant from the Poles of the 
World, and divides the Globe into the North and South Hemiſpheres; it 
is noted by the Letters A AQ. 

The Ecliptic is a great Circle intetſecting the Equinoctial in two oppoſite 
Points, the beginning of Aries, and the beginning of Libra, and makes an 
Angle therewith of 23 deg. 29 min. It is divided into 12 cqual Parts, called 
Signs, each containing 30 deg. which are as follow. | 


Aries VP » Libra = 

Taurus vy Scorpio m | 

Gemini 11 called Sagittarius called 

Cancer 5 Northern Signs. Capricornus vs / Southern: Signs. 

Leo * Aquarius %5<$ - 
. ( Piſces . 


The Ecliptic is noted by the Characters of the 12 Signs as above. 

The Poles of the Ecliptic are two Points 23d. 28m. from the Poles of 
the Equinoctial, repreſented by G and D. NE 

The Zodiac is a Zone, having about 8 deg. in Breadth on either Side 
of the Ecliptie, and limits the Latitude of the Planets in their Revolutions. 

The Meridians are great Circles interſecting each other in the Poles of the 
World, and cutting the Equinoctial at Right-angles, as NP, R, SP. 

The Tropics are two ſmall Circles 23d. 28m. diſtant from the Equinoctial, 
being parallel thereto, and limit the Sun's greateſt Declination ; the North 
Trop:c being marked with ꝙ P C. called the Tropic of Cancer, the South 
Tropic is called the Tropic of Capricorn, and marked with B m vs. 

The Polar Circles are two ſmall Circles 23d. 28m. from each Pole of the 
World, being parallel to the Equincctial, as Fe G and De V. 

The Zenith is an imaginary Point ia the Heavens directly over our Heads, 
vx. god. diſtant from the Horizon, as Z. 

The Nadir is the Point diametrically oppoſite to the Zenith, as N. 

The Azimuths are great Circles interſecting each other in the Zenith and 
Nadir, and cutting the Horizon at Right-angles, as Z SN, 


The Horizon is a great Circle god. diſtant from the Zenith and Nadir, and 


divides the World into the viſible and inviſible Hemiſpheres, as H A O. 
The Meridian of a Place, is that Meridian that paſſeth by the Zenith 
and the Nadir, of the ſaid Place, and is repreſented by the Circle 


ZOQNHZ. 


Parallels of Altitude or Almicanters, are ſmall Circles parallel to the 
Horizon ; imagined to paſs through any Degree of Altitude, between the 
Horizon and the Zenith, as 411. 

Parallels of Declination or Latitude, are ſmall Circles parallel to the Equi- 
nectial, and are called Parallels of Declination, with reſpe to the Heavens, 
and Parallels of Latitude reſpeRting the Earth, as o p RC. . 

reli. 
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Circles of the Longitude in the Heavens, are great Circles interfecting each 
other in _ Poles of the Ecliptic, and cutting the Ecliptic at RightAngles, 
as G, O, * 

Parallels of Latitude in the Heavens, are ſmall Circles parallel to the 
Ecliptic. | SD 

The Latitude of a Star is an Arch of a Circle of Longitude contained 
between the Center of the Star and the Ecliptic, and is accounted either 
Northerly or Southerly, 


The Longitude of a Star is an Arch of the Ecliptic, intercepted between 


a Circle of Longitude paſling by the Star, and the beginning of Aries, and 1s 
accounted according to the Order of the Signs, 


The Declination of the Sun or Star is an Arch of the Meridian contained 


between the Center of the Sun or Star, and the Equinoctial, and is accounted 
either Northerly or Southerly. | 

The Right b is that Degree and Minute of the Equinoctial that 
comes to the Meridian with the Center of the Sun or Star. 

Obligue Aſcenſion is the Degree and Minute of the Equinoctial that riſeth 
with the Center of the Sun or Star, in an Oblique Sphere. 

Obligue Deſcenſion is the Degree and Minute of the Equinoctial that ſets 
with the Center ot the Sun or Star, in an Oblique Sphere. 

Aſcenſional Difference is an Arch of the Equinoctial, contained between 
the Right and Oblique Deſcenſion or Aſcenſion, or it is the Difference of 
the Time between tte Sun-rifing or ſetting, and fix o'Clock. 

The Amplitude is za Arch of the Horizon, being the Diſtance of the Ri- 
ſing or Setting of the Sun or Star from the Eaſt or Welt, and is accounted 
either Northe:ly or Southerly. | 

The Latitude of a Place is the Height of the Pole above the Horizon, ot 
the Diſtance between the Zenith and the Equinoctial. CPs 

. Longitude on the Earth, is an Arch of the Equator contained between the 
Meridian of the Place where the Longitude is aſſigned to begin, and the Me- 
ridian of any other Place, and is accounted either Eaſterly or Weſterly. 


Afronemic Problems uſeful in NAVIGATION. 


PROBLEM I. 


T HE Sun's Place and greateſt Declination given, to find it's preſent 
_ * Declination. | | 
| Example. 


| Suppoſe the Sun's Place to be 20d. 3om. in Gemini, the greateſt Decli- 


nation is 23d. 29m. it is required to find the preſent Declination. 
De Operation by the Logarithms. a 


i 


As Radius — 10. oooooo 
Is to S. Sun's greateſt Declination 23d. 29m. = — 9.600409 
So is S. Sun's Longitude 80d. 30m. from Aries —————— 9.994003 


To S. Sun's prefent * 23d. m. North —.— 19.594412 
; 2 


Signs, the Declination is North; but if in any of the latter fix, the Decli . 


— 
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By Gunter. 


The Extent from Radius S. 90d; to 8. 23d. 20. will reach from & go · 
Zom. to the S. 23d. 9m. the Sun's Declin. N. becauſe in a Northern Sign. 

Note, The Sun's Longitude is rec koned from the next Equinoctial Point z; 
therefore if the Sun be in. Aries, Taurus, Gemini, Capricornus, Aquarius ot 
Piſccs, the 1 is accounted from Aries, but if in Cancer, Leo, Firge;. 
Libra, Scorpio, agittarius, it is accounted from Libra. 

Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern 8 3 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius: and Riſces, are called! 
Souther Signs. Conſequently, if the Sun's Place be in any of the firſt ſix 


nation is South. 
P R O B. IE 

The Sun's greateſt Declin, and preſent Declin. given, to find his Place. 

The Sun's greateſt Declination is 23d. 29m. and preſeat Declination is 
18d. 3om. North increaſing, the Sun's Place required? 

By the Logarithms: 
As the S. of the Sun's Rue rb 23d. 29M, —— 9:609409 
To the Radius ——— = ==——— 1 0.000000 
So is the Sine of the preſent Declination 1 90 zom. North—— 9. 501476 
To the Sine of the Sun's Longitude 52d; 46m, ——— 9.901067 

That is one Sign (30d. making a Sign) and 22d. 46m. from Aries, be- 
cauſe the Declination is North and increafing, that is 22d. 46m. of Taurus; 
but if the Declination had been North Lo ing, it muſt have been accounted: 
from Libra, and then it would have been 7d. 14m. in Leo: : 

By Gunter. 

The Extent of the Compaſſes from the Sine 23d. 29m. the greateſt Decli- 
nation to Radius, 8. wo will reach from S. 18d. 30m. the Sun's preſent 
Declination; to 52d. 46m. the Sun's Longitude as above. 

| PR O B. III. 
The Sun's Place and greateſt Declination given to find the Right Aſcenſion, 
Exam 
The Sun's Place 10d; 3om. in 3 the Right Aſcenſion ivrequired 
The Operation by the Logarithms. 

As Radius - — — — = —_—— 10. 000000 | 
To, the Tangent of the Sun's Longitude from Arien. 49d. 3om. 10. 058501 
3o is the S.c.ofi the greateſt Declination 23d. 29m., — — 9.962453, 
To the 1—— of the Sun's Right Aſcenſion 47d. 2m. —— = 10,030954 


By Gunter. 
The Extent from Radius 8. 9045 to S. c. of the 8 Declination 66d. 
41m. will reach from Tangent Sun's Longitude from 8 496: zom. to 
the ID of the Right Aſcenſion 47d, 02m, required, Note 


— — —— — — ln. ĩ⅛—]v;: [U—Ä—4 4 5„ „% — 
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Note, This Proportion gives the Sun's Right Aſcenflon from the next 
Equinoctial Point; but it ought to be accounted- from Aries according ta the 
Order and Succeſſion of the Signs, and therefore in this Caſe 47ck 2m. ſub- 1 
tracled from 360d. (becauſo the "Sun is in. the 4th Quarter of the Ecliptie or 4 
South decreaſing) gives 3124; 58m. the Right Aſcenſion from Aries, i 


o Tann 
43% BER O. B. IV. ö 
The Latitade of a Place, and the Sun's Declination given, to find. the 1 
guns; Amplitude, | \ | 


Example. | | | | | 
The Latitude 51d. 3am. North, and the $un's Declination 15d. 20M, Ii 
North, what is the Amplitude? li 
The Operation by the Logarithms, Il 
As S.c; of: the Latitude 514; zm. — —— 9.7 793832 [i 
To Radius — — — — 10. e il 
So is the 8. of the Declination 15d. 20m. North ———- 9.42231 Wil 
To the 8. of the Sun's Amplitude 25d. gm, ——— — 5.562848 . | | 
By. Gunter. | ; l 


The Extent from the S. c. of the Latitude 38d. 28m. to the Sine of the 44 
Declinatien 15d. 20m. North, will reach * Radius S. god. to S. 25d. 1 
. the Sun's Amplitude North, as. above. lit 
Nete, If the Dectination be North, the Amplitude is North, ans ifthe- | | 

| 

| 


Declination be South, the * — * South. 
The Latitude of a Place, aud the Sun's Declination given, to find the 
Aſcenſional Difference. 
Example. 


| 

| 

Suppoſe in the Latitude 51d. 32m. North, tbe Sun's /Declination. is 298 | 

45m. North, and the, Aſcenſional Difference. required, | | 

| The. Operatian dy the Logarithms. | | 

As Tangent Complement of the Latitude 51d. 3m. — 9.90008 | 
To Radius ” — —10.000000 

So.is the Tangent of the Sun 's Dedination, 10d. 45m. ——— 9.278424 | 

E o the Sine of the Aſcenſianal Difference: 134 49m. ————— 9. 378335 * 

| 

| 


By Gunter. 
The Extent from Tangent 38d. 28m. (the Complement of Latitude) to 
Tangent 10d. 4.5m. the Sun's Declination ; will reach from Radius S. god. 


to 8. 13d. 49m. the Sun's Aſcenſional Difterence as above. 


PROB. 
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PRO B. VI. 
To find the Oblique Aſcenſion and Deſcenſion. 
Firſt, Find the Aſcenſional Difference by the Fifth Problem. 
Secondly, The Right Aſcenſion by the Third Problem. 
When the Latitude and Sun's Declination are both North or both 3 


the Aſcenſional Difference ſubtracted from the Right Aſcenſion, gives the 


Oblique Aſcenſion, and added thereto, gives the Oblique Deſcenſion ; but 
when one is North and the other South, the Aſcenſional Difference added 
to the Right Aſcenſion, gives the Oblique Aſcenſion, and ſubtracted gives 
the Oblique Deſcenſion. 

Note, That if the Aſcenſional Difference exceed the Right Aſcenſion, 
add to the Right Aſcenſion 360 Degrees, then ſubtract the Aſcenſional 
Difference therefrom. 


Or, if both being added together exceed 360 Degrees the Exceſs is the 
Oblique Aſcenſion or Deſcenſion. 


Wy # 


PR OB. VII. | 

To find the Time of the Sun's Riſing and Settiog, and Length of the 
Day or Night. 

F ind the Aſcenſional Difference by the Fifth Problem, which convert into 
Hours and Minutes of Time, accounting tor 1 $2 egrees of the Equinoctial 
one Hour, and for every Degree 4 Minutes of Time, and for every 15 Mi- 
nutes of the EquinoQtial 1 Minute of Time. 

1. If the Latitude and Sun's Declination are both North or both South, 
the Aſcenſional Difference added to fix Hours, gives the Time of Sun-ſet- 


ing; and ſubtracted is the Time of Sun-rifing. 


2. But if one be North and the other South, then the Aſcenſional Diffe- 


rence added, gives the Time of Sun-riſing ; and ſubtracted is the Time of 
ſetting. 


The Time of Sun-ſetting doubled, gives the Length of the Day ; the 


Time of Sun-riſing doubled, is the Length. of the Night. 


Example. 
In Latitude 51d. 32m. North, ſuppoſe the Sun's Declination 21d. 5 7m. 


North, the Aſcenſional Difference is 30d. _ which reduced in Time i ls 


HFH. M. 8. 
SM: | 
6 0 8 | H. M. s. 


Sun ſetteth—8 1 56 16 342 = Day, 
. doubled 4 Pers of te? 
Sun riſeth =g 58 4 7 56 8 e Night. 


„ 
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| PROM TE: .--* | 
he Latitude of a Place, the Sun's Altitude and Declination given, to 
find the Azimuth. | | 


Take the Complement of the Altitude, the Compl. of the Latitude, and 


ſubtract the Compl. of the Declination from the half Sum, and take the 
Remainder; then ſet down the Compl. Arithmetical of the Sines of the 
Compl. Altitude, and Compl. Latitude, and thereto add the Sines of the 
half Sum and Remainder ; half the Sum of theſe four Logarithms is the 
S.c. of half the Azimuth required, 

Note, If the Declination be South in North Latitude, or North in South 
Latitude, inſtead of taking the Complement of the Declination to god. 
you muſt add go Degrees thereto, and then proceed as before. 


Example I. 


In the Latitude 514. 32m. North, the Sun's Declination is 20d. 30m. 
North, his Altitude 47d. zom. and his Azimuth from the North required. 


The Oper ation. by the Logarithms, 

d. m. |; 

: 20 Compl. Altitude A.M. - — 8. Co. Ar, — 0.170317 

78 - 22 Comp Latitude North 8. G Ar. as 0 216268 
69 : 30 Compl. Declination N. or Sun's Diftance from the Pole. 


150 28 Sum 


L : 14 Half Sum —ͥ ͤ ——— 8. — 9.985474 
" : 44 Exceſs of the Half Sum above c. Decl. S. — 8.999559 


Sum 19.361458 


61d. : 21m, 


doubled 122d. A 4am. the Sun's Azimuth from the North required. | 


The Operation by Gunter's Scale 
The Extent of the Compaſſes from Radius S. god. to 8, 42d. 30m. the 
Complement of the Altitude, will reach from S. 38d. 28m, the Complement 
of the Latitude, to Sine 24d: 40m. then the Extent from Sine 24d. 40m. to 
Sine 7 5d; 14m. the half Sum will reach from S. 5d. 44m. (the Exceſs of the 
half Sum, above'the-Complement Declination) to 122d, 42m. (upon the 
Line of verſed Sines) which is the Azimuth required. Example 


the Compl. of the Declination, add them together, and take the half Sum; 


ꝓ — —  — — 


Exampie 2. In the Latitude of 51d. 32m. North, the Sun's Declinatian 


is 18d. 15m. South, his Altitude 17d. 45m. and the Azimuth from the me 
North required ? e | PEG: 1 pl 
The Operation by the Legarithms, Ti 


M. y | * f 5 

72: 15 Compl. Altitude — 8. Co. Ar. 0.02118 585 
18 Compl. Latitude ——— — ——— 5. Co. Ar. o. 2061 £21 

x08 : 15 Declination yo Degrees being added, becauſe South, 

218 : 58 Sum 


109: 29 Half Sum ſupp. to 180d. is 70d. zm. 8 — 9 974391 


3 


"1 : 14 Remainder — - S. —— 8.332920 
d. m. 955 Sum 18. 534666 
79 : 20 — $;C. —— half Sum — 9.267 333 
79 :-20 
Which doubled is 158 : 40 the Azimuth from the North required. 
By Gunter, 


The Extent from Radius S. god. to the S. 72d. 15m. the Comp. Altitude 
will reach from Sine 38d. 28m. the Complement Latitude, to S. 36d. 2om, 
then the Extent from Sine 36d. 20m. to * Zim. the Supplement of 109d, 
_ 29m. (the half Sum) to 180d. will reach from the Remainder 1d. 14m. to 
x 58d. 40m. (upon the Lines of verſed Sines) the Sun's Azimuth as above. 

In South Latitude the Operation is the ſame with the twa preceding Ex. 
amples, only the Azimuth is found from the South, 8 
After the ſame Manner you may find the Azimuth of any Star. 


P R OB. IX, 


The Latitude of the Place, the Sun's Declination and Altitude being | 
given, to find the Hour of the Day. LEY . 
Example. In the Latitude of 514. 32m. North, ſuppoſe the Sun's Declina- 
tion 23d. 29m. North, the Altitude 36d. 30m. in the Afterneon, and the 
Hour from Noon required. , 


The Rule. Take the Complement of the Declination, the Comple- 


ment of che Latitude, and the Complement of the Altitude, add them 


together, and take the half Sum, ſubtract the Complement of the Altitude 
from the half dum, and take the Remainder, then ſet down the Comple- 
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ment Arithmetical of the Sine Complement of the Declination, zd Com- 
e of the Latitude, and thereto add the Sines of the half Sum and 


| Remainder; half the Sum of theſe four Logarithms, is the 8. c. of the half 
Time required in Degrees and Minutes of the Equinoctial. 


11 7% The Operation by Logarithm. 


66 : 31 Compl. Declination — — 8. Co. Ar. 0.037 547 
38 : 28 Compl. Latitude ——— =-— 8. Co. Ar. 0.206168 
53 : 30 Compl. Altitude . 

158 : 29 | | 


— — — 


79 . 14 Half Sum — 8 — — Sine — 9.992287 | 


hl —C——— — 


| 25 2 44 Remainder — — — — Sine — 9.637673 | 


— —— — ——— 


Sum 19.87 3675 


— 


d. Mm. — — — 

30 Y — 8c. — ws Half Sum 9.936839 

30 9 . | 8 
which doubled is 60 18, and reduced into Time, makes 4 hours 1 min: 
12 ſeconds the Hour of the Day in the Afternoon. 5 | 
But if it bein the Forenoon, 4 hours x min. 12 feconds ſubtracted from 
12 hours, leaves 7 hours 58 min: 48 feconds for the Time in the Morning. 

If the Declination had been Southerly, then inftead of taking the Com- 

plement of the Declination to 90 deg. there muſt be o deg. added thereto, 
as in the ſecond Example of the Eighth Problem; do the ſame when the 
Declination is. North in South Latitude. ge. ay 


By Gunter. 


The Extem of the Compaſſes from Radius B. god. to S. 66d. 37m. the 


Complement of the Declination, will reach from 8. 38d. 28m. the Com- 


plement Latitude, to S. 34d. 40m. then the Extent from S. 34d.,4om. to 


the S. of 79d. 14m. the half Sum, will reach from S. 25d. 44m. the Re- 
mainder, to 60d. 18m. (upon the Line of Verſed Sines) the Hour of the 
Day as above. 4 5 


PROBLEM x. 


Having the Latitude of the Place, the Sun's Right Ateenſten, with the 


Right Aſcenſion, Derlination, and Attitude of 2 Star given, t find ene 


"Your of the Night Q — 


122 Aeronomic Problems. 


Example. 


la the Latitude 51 deg. 32 min. North, on the 18th of January, 1765, 
the Sun's Right Aſcenſion is 20 hours 2 min. the Right Alcenſion of the 
Lion's-Tail was 11 hours 37 min. the Declination 15 deg. 54 min. North, the 
Altitude 30 deg. 30 min. to the Eaftward of the Meridian, the Hour of the 
Night required, 


The R UL. E. 


Take the Complement of the Star's Declination, the Complement of the 
Latitude of the Place, and the Complement of the Star's Altitude; add 
them together, and take the half Sum, ſubtract the Complement of the Al- 
'titude from the half Sum, and reſerve the Remainder ; then ſet down the 
Complement Arithmetical of the Sines of the Complement of the Star's 
Declination, and of the Latitude of the Place, and thereto add the Sines of 
half the Sum and Remainder : Half the Sum of theſe ſour Logarithms, is 
the S.c. of half the Star's Diſtance from the Merid:an. 


The Operation by Logarithms. 
d. m. . | 
74 : 6 Comp. Star's. Declination —— S. Co. Ar. o. 016942 
38 : 28 Comp. Latitude —— 8. Co. Ar. 0.206198 
59 : 30 Compl. Star's Altitude 


91 4 


„ „ 590 
26: 32 Remainder — — Sine — 9.650034 


—— 


Sum 19.872102 


ee — YC, mono Half Sum 9.936051 


which doubled is 60d. 40m. and reduced into Time, gives four Hours, 
two Minutes forty Seconds, or three quarters of a Minute. 

By the Directions given in the Uſe of the Table of the Sun's Right 
Aſcenſion, and of the Right Aſcenſion and Declination of the fixed Stars, 
find the Time of the Star's coming upon the Meridian, if the Star be to 
the Eaſtward of the Meridian, ſubtract the Star's Diſtance from the Me- 
ridian in Time, from the Time of the Star's coming upon the ng 

| ; 6 ut 
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But if the Star be to the Weſtward of the Meridian, add the Star's Diſtance 
from the Meridian, to the Time of the Star's coming to the Meridian; the 
Sum or Difference is the Hour of the Night. In this Example, the Sun's 
Right Aſcenſion 20 Hours 2 Minutes, ſubtracted from the Star's Right 
Aſcenſion (with 24 Hours added thereto) 35 Hours 38 Minutes, leaves 15 
Hours 36 Minutes, the Time of the Star's coming en the Meridian ; from 
which ſubtracting 4 Hours, 3 Minutes, 40 Seconds, the Hour above found, 
leaves 11 Hours, 32 Minutes, 20 Seconds, the Hour of the Night. | 

Note farther, If the Star's Declination be South in North Latitude, or 
North in South Latitude, inftead of taking the Con plement of the Declina- 
tion to 90 deg. there muſt be 90 deg. added thereto, as bas been ſhewn in 
the Eighth preceeding Problem, | 


The Operation by Gunter's-Scale. 


The Extent of the Compaſſes from Radius S. go deg. to the S. of 74 De- 
grees 6 Minutes, the Complement of the Star's Declination, will reach 
from 8. 38 Degrees 28 Minutes the Complement of the Latitude, to the 
S. 36 Degrees 45 Minutes; then the Extent from the S. 36 Degrees 45 
Minutes, to S. 86 Degrees 2 Minutes the half Sum, will reach from 8. 
26 Degrees 32 Minutes the Remainder, to 60 Degrees 40 Minutes (upon 
the Line of Verſed Sines required;) with which proceed as has been 
directed to find the Hour of the Night. NY: 


"I _— 


—— — »„—— — T—— — — —— — I — — »„—— 


Courſes and Diſtance between ſme of the moſt eminent Places 
on the Coaſt of England, &c. As alſo the thwart Cour lcs 


between the Eaſt Coaſt of England and Holland, the South 
Coaſt of England and France, and the Weſt Coaſt of Eng- 


land andireland.. 


5 Leag. 
F ROM V-/hitby to Tinmouth, NW. by nl. 14 

From Buchaneſs to Cathneſs, North Weſt - - - - - 27 
From the North Foreland to Fluſhing, Eaſt = > = = = = - - 24 
From the North Foreland to the Texel, NE. by N. half KEK. 50 
From the Spurn to the Texel, Eaſt by South - - - 55 
From Tinmouth to the Naze of Norway, NE. by K. - 118 
From Tinmouth to Holy Land. Eaſt by South = «= 110 
From Tinmouth to the Scaw, Eaſt North Eaſt - - - - 110 
From Yarmouth to the Texel, Eaſt by Norten 82 84 

e | From 


. 
— ——_—__ eq . 
pu * - — « 


— ——— — 
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rom Newcaftle to Maes Deep, ENE. — — — — 8 
From the North Foreland to the Mars, E NE... — — 39 


From Newcaſtle to the Fly, ESE —— —— — — q —— 90 
From Scarberough to Holy Land, Eaſt Northerly —— — —— gz 
From the Start to the Eddy/tone, Weſt half Bouth anon ooo N 
From the Land's-end to Sciiy, WSW. three quarters Weſtk — 9 
Fre m the Caſtets ro Blakeneſs, Eaſt North Eaſt — —— — — 55 
From Beachy to 3 Eaſt a * Nori — 1 5 
From Dover to Diep, South half Weſtik⸗ x nm 25 
From the Lizard to Guernſey, Eaſt by Soutüůbük ——r.:ꝛ́—Ag— 3 5 
From the Start to Seven [ſles, South half Eaſt— — 25 
From Scilly to Uſbant, South Eaſt by South — — 35 
From the Lizard to Uſbant, South oo — — 23 
From Hartland Point to the Iſland of Lundy, North aww mopcee 
From Lundy tothe Iles, Eaſt by North, Northerly =— —— 1} 
From Black Rock to Tuſtar, Eaſt North EAſtt ( : creme 3 
From Cape Clear to Old Head, Eaſt by North eo mmm ð 13 
From the Land - end of England to Tucker, North by Wet 40 
From the Land send of England to Mater ford, NNW. wo 
From Holy-Head in the Iſland Angleſca, to the Bar of Dublin, W. by N. 18 
From Rachel to Black Rock, South by Eaft 0 


From the Land's-end of England to Cape Clear, NW. by W. ns 55 
From the Land end of England to Old Head, North Weſt mmm 45 


A TABLE of the Smundings coming into the Channel, 
 rejpetiing the Bearings and Diſtances of Scilly, Uthant, the 
Lizard, Sc. with the Depth in Fathoms, and the various 


err: of Ground. 85 ; 


* S| Lat. | 
ings. | . | The various Sorts Ground 
b. M 8 
{5 
D South 550 20450 Branny ſand, like ground wheat 
2 | SSE. $159 12445} White ſand mixed with ſhells 
| SSE. 6] 0] Coarſe ouſe 
1 ESE. | 53] Coarſe ſand, and fine red ſhells + 
E by S. 8/50 12}78| Ouſe ſand, Queens ſhells am it. 
E by N. | 7 49 15172] Ouſe like muſtard ſeed with broken ſhells 
E by N. 1504 


50% l Pepper ſand, black and yellow. Sci 


* . - FM 


, 
* 


ä 


__ _— — 
| MN 


Soundi s coming into the Channel. ' 
153 fot 5 


2 
-_ 


ov 
5 
— 
0 
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| 


SQ 
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N 


= 


e e ed 
ZZ Z 
SpA 


— 


Scilly. 


22222222 
22283 8815858 
SAA 

pep pepe 


22 
28 

— 
ST 


—  ___ 


1 W by N. 5 


North Weſt 
North Weſt 
NW by N. 
NW by W. 


Weſt 
W byS. 


1 


2 W by 8. 
| | 


4 


North 
N by E. 
NE by N. 


North Eaft 


2 


a... 


1 


f 


x | NE byN. | 7148 
E4 E N E. 114/48 
DJ | E by N. [25/48 
| Eaſt |318]49 

| Eat 949 
Eaſt 1549 
Caſt 33149 

L Eaft 4149 
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The various Sorts of Ground, 


fe. 


72 Black, white and red ftones with oufe. 

Some black fand 
8o Rock ground. 
103 Fine white ſand. 


> » + + =O 
— 


| 63 


85 Sand and ouſe together. | 
55 White and red fand mix'd with ſhells, 


ooo White ſand wich ouſe and nits. 


64 Brandy ſand with white and red ſheils, 

48 Black ſand. | 
65|Branny ſand with ſome pieces of ſhells. 
65|Branny ſand, ſmall ſtones, herring bones. 

57]Small red ſand. | | 
100|White ſand then entring on the bank. 

b68iRedſand with black and white ſcollop ſhells. 

65 Broken ſhells with white and red ſand. 
White ſand on the Eaft-part of the bank. 
77/Red ſand and. ſhells among 3 
54 More ſhells, the Lizard NE. diſt. 18 lea 
ny ſand with black and broken ſhells. 
tony ground. | | 
ed and black ſand, with gliſtering ſhells. 
44 Shells and ſand like points of needles. 
Fine white ſand with little ouſe. 5 
65. Red and black ſand with gliſtering ſhells 

7 5 Fine white ſand and gliſtering ſhells 

40 Like broken wheat or coarſe Bran. 


63 Full of ſmall maes ſand. 

80 Round flones mixed with ſcollop ſhells 
50 Small beaten. ſhells and hakes teeth. 
85 Great and ſmall pieces of cockle ſhells. 

55 Grey and brown ſand. with white ſhells, 
s White and: grey maes ſand. 


| ** Small ſhells and herring- bones. 


85 White and grey fand with ſmall red flones. 
79 Branny ſand with ſome ſhells. 
65 Red ſand, ſhells, things like needle points. 


I 
I 


I 
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Fine white ſand. | 
7 Dazting fand like — 
8. 


Full of maes ſand and broken 
; E. by 8 
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126 Soundings coming into the Channel. 
| : 3 
| Bearings. S Lat. 5 The various Sorts of Ground. 
* I ; | 
| E by S. 1448 5$6153Þhells like Perriwinkles. 
E ES E. sas 15|7<|Shells grey and ted pieces of Cockle ſhells. ; 
4 ESE. 1240 2c|68|Groſs white ſand with ſhells, | 
S ESE. | 49 $ 91 White ſhells and fine ſmall ſtones. 
E S E. 61]Hakes teeth and ſhells like oatmeal huſks. 
1 SE by E. 20490 1 5 72|Great ſtones like peaſe and beans. 
SE by E. 949 15]5]3and and ſome ſhells. 
| SE by E. [25148 30% 5 lames 's ſhells. 
1 SE by E. 15 25060 Small fcollop ſhells. with ſome tones, 
| 
6 | WH 
4 Bearings The various Sorts of Ground. 
| North Eaſt 6 +3] Marſhy ſhells and foe : ſcollop ſhells. 
NE by N. 1 Marſhy ſhells and Hakes teeth. 
'N N E. 3 Marſhy ſhells like Oatmeal huſks, 
I N by E. Marſhy ſhells and Hakes teeth.“ 
I& North | 1139|Stones as big as Beans four Leagues off. 
— North Weft | <|+5|Grey ſand like Oatmeal flour. 
North Weſt | 3]46|Marſhy ſhells like ſmall ſtones. 
WNW. [33147|>mall ſhingly ſtones, and marſhy ſhells, 
W by N. 4[4®|Fine marſhy ſhells like white tones. 
W byS. | 3]41]Black gravelly Ground with ſmall ſtones, 
NE by E. !x2|57]Scollop ſhells. 
f tha by E. 4]44|Great ſtones and rough Ground. 


orth Eaſt 64[50 Like Huſks of Oatmeal and ſmall ſtones. 


I 


ora rw e . ue ASS 


8. 1 Mile. 


U 
N.; a Mile | 
Ne 2 Miles 
J 
ky 


| ; 5 Dirty brown ſand and Hakes teeth. 
34 Dirty brown ſand. | 
26 Fine ſand, and within this 28 and 30 1600 


N by E. N 785 40 f Like the Duſt of a Grindſtone with Hakes Teeth 
2 I NW. by w 41 900 and ſhells. 
8 . 25 'Gravelly ſand, ſmall ſtones and ſhells. 
& Ni b by. 1 38 ; Rediſh ſhells maſhed as if beat in a mortar, 
ab 24143 


white ſand and ſcollop ſhells, 
| Fiorelaud 
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| Bearings, = Fl The various Sorts of Ground. 


5 — — coommm_— m— — 2 ——— 
NE by E. 803 5 Small ſhingly ſtones as big as Peaſe. 
North 8'4o|Streamy Ground with ſmall ſtones, 
N by E. 5133 The, ſame with ſome black ſand. 6 
NE by N. 114 Eine ſand and ſcollop ſhells. 
NN E. 10ʃ40 Fine ſand, ſcollop ſhells and ſmall ſtones. 
| NE by E. 287 Sbingiy ground. | | 


L WNW. 241020 Small ſtones. | 
(NVE byE.| 2 17 Great ſhingly Ground, 
E NE half E. }2+|17|Small ſhingly Ground. 
North Eaſt | 2|13]Rocky Ground. 
Sc N by W. {3{[2c|All the Ground from St. Aitan's to the Eaſt-end 
I! E by 4121 of the Migbt is chalky aud brown Sand. 
N by E 3118] 3 4 | 
AW bys. | 4116 Rough Ground with ſome big ſtones. | 
=} Weſt 21 A kind of ſandy fiſhy Ground. 
SY) WNW. 833 5 Fiſhy Ground ſomewhat red, with ſtones as big. 
all N by W. 6 260 as Peaſe, and ſmall Beans. 


Directions to fail into ſome of the Principal Harbours on the 
FX Coaſt of England. | 


| Directions to ſail into Scilly; 


QCILLY is divided into divers Iſlands ; along the Weſt- ſide lieth a great 
many Rocks. There are ſeveral Channels through which to go in, but 
the Southermoſt called St. Mary's Sound is the beſt, being a fair opening of 
the Channel, but near the Midſt lie two ſunken Rocks, which in foul Wea- 
ther the Sea may be ſeen to break over: It is beſt to leave them on the Lar- 
board- ſide going in, and on the Starboard-ſide coming out. Go as near the 
Starboard-ſhore, as that a Stone might almoſt be thrown on it. And when 
you are within the Point, luff up round, and come to an Anchor in $i 


of the Houſes ; or when the Town is drought open to the Valley, leave — 
thirds of the Harbour on the Larbeard-fide, | 8 


% 


y@8 To ſail into ſome of the Principal Harbours 
Directions to ſail into Mount's-Bay. 
To Anchor in Gover's-Lake. 


There are two ſunken Rocks, which lie right in the Way of going into tha 
the Lake, about a Mile without your anchoring Place; theſe Rocks lie NNW. 
and = about half a Mile in length, to ſham which, obſerve the following 

irections. N 

If the Wind is in the Eaſtern Hank, give the Eaſtern Shore about a 
League's Birth, and keep St. Pauls Church wholly in Sight above the Hill, 
*ril} you bring a Church on the Eaſtern Shore a Sail's Breadth to the North- 
ward of St. Michael's Mount, then bear away for the Lake Hill, keeping 
your Mark till you run St. PauPs Church down under the Hill, then let go 
your NE. Ancho:, and carry the other to the SW. and you will be well 
moor'd, and in good fine Ground, all Sand. | 

You may come in, keeping one half of the Church above the Hill, you'll 
£9 clear of them to the Eaftward, and when it ſhuts down you are to the 

eſtward of them, and when upon them, the Top of the Tower and a 
long Hedge is in one, about 6 or 7 Feet at low Water. 

If the Wind is in the Southern or Weſtern Hank, keep the Land on 
board, which is bold; you may go within a Quarter of a Mile of the Point ; 
run titl you ſhut Mouſehele Iſland in, and St. Paus Church down under 
the Land well, then come too with your SW. Anchor, then carry the other to 
the NE. you will be well moor'd in fine Ground as before-mentioned : Be 
ſure to have the Church on the Eaſtern Shore a Sail's Breadth to the North- c 
ward of the Mount. 1 
If your Ground Tackling is good, your Anchors will never ftart, the 
Wind at SSE. or SE. heaves in a great Sea, and raiſes a great Ground Sea 
when it blows hard; ube harder it blows you have a ſtronger Outſet in your 
Favour ; there is no Tide, you always ride Head to Wind, your Anchors 
will ſooner fart with the Wind to the N. or NW. becaufe the Cround goes 


wat with a little Deſcent. 
To fart imo Foy. | | t 


Fey may be very eaſily known, lying in between two high Lands; on 
the Weſt- ſide going in, is an old Church and Caftle, and on the Eaft-ſide 
the Ruins of an old Church, as you may ſee by the making of it in Capt. 
Caltin's Draught of Foy. The going in is a Cable's Length over from Side 
to Side, and no Danger; when you are in you may Anchor before the 
Town, or run up above the Town, In the Time of the Dutch War, in 
the Year 1666, there was above fixty Sail of Virginia Ships put into this 
Harbour. This Place lieth NE; and SW. in and out, which makes it a 
better Out-let to the Weſtward than Pl/ymeuth or Falmoutb. And whereas 
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it hath been reported to be a Bar Harbout, and that you cannot enter till 
half Lide, I do afſure you that there is no leſs than three Fathom at Lo- 
water at a Spring Tide; here you may lie aſhore to waſh, tallow, or ſtop 
Leaks ; the Spi:ng-Tides riſe and fall 16 or 17 Feet, and it is High-water 
here at Full and Change a Quarter paſt Five. There is good Anchoring in 
the Road without the Harbour, from 5 to 10 Fathom Water, but without 
that Depth foul Ground. 


To fail into Falmouth, 


Upon the Weſt Point of the Haven of Falmouth, ſtandeth a Cattle on the 
high Land, called Pendennis Caſtle, In the Entry nezeft the ſaid Weſt-Hide, 
lieth a Rock above Water, you may fail in on either Side of it, on the Inner- 
fide of the Eaft Point lie alſo ſome Rocks off the Shore; on the Eaſt- ſide is 
deepeſt Water, and moſt Room, therefore in going in, give the Eaſt- Point a 
large Birth ; there will be 7 or 8 Fathom. Keep the ſaid Shore till you come 
within St. Maud's Caftle ; which when it bears Eaſt, there will be 16 or 17 
Fathom, but half the Harbour over towards the Smithiik is but 4 or 5 Fa- 
thom ; obſerve in going in to keep the Manacles open and ſhut on the Point 
of Falmouth Caſtle, and ſo it muſt be kept till you ſhut the Church over Pen- 
ny Comguick, into the North Eaft-end of the Smithich, and ſo bear over to St. 
Maud's, and ride with the Caſtle Eaſt, laying one Anchor in 18 Fathom, 
and the Weſtermoſt Anchor in four Fathom, as ſhall be moſt convenient. 


To fail into Plymouth, 


At the Eaftermoſt Point of Plymouth Sound lieth a high round Rock 
called Mew/tone ; be! ween it and Rambead lieth the ſaid Sound, North North 
Eaft, being round and deep. | | 

A little to the Northward of Rambhead, is a fair ſandy Bay, where is good 
Anchoring cloſe under the Land, in or 10 Fathom: South a little Eafterly 
from Rambhead, lies a Rock above Water called the Eddy/tone, (on which is 
erected a Light-houſe) the Point of Plymouth lies from it N. by E. diſtant 
about 4 Leagues, 

In the Sound, by the Land of Plymouth, lieth an Iſland called St. Nicholas 
or Drake Iſland, which is joined to the Weſt-ſide with a Range of Rocks 
under Water, ſo that you may ſail along to the Eaſtward of it. 


To fail into Catwater. 


To fail into Catwater, run in between che Iſland and the Point en the 
Eaſt-ſide of the Land of Plymouth, till Cetwater open on the Starboard- 
fide, then go in to the Eaſtward 8 the Point of Plunouth, and the 

| Point 
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yo8 To ſail into fime of the Principal Harbour: 
 Direflions to ſail into Mount's-Bay, 
75 Anchor in Gover's-Lake. 


| There are two ſunken Rocks, which lie right inthe Way of goin into 
the Lake, about a Mile without your anchoring Place; theſe Rocks lieNNW. 


and SSE, about half a Mite in length, to ſham which, obſerve the following 


Directions. 


If the Wind is in the Eaſtern Hank, give the Eaftern Shore about a 


League's Birth, and keep St. Pauls Church wholty in Sight above the Hill, 


'till you bring a Church on the Eaſtern Shore a Sail's Breadth to the North- 
ward of St. Michael's Mount, then bear away for the Lake Hill, keeping 
your Mark till you run St. PauPs Church down under the Hill, thea let go 
your NE. Ancho:, and carry the other to the SW. and you will be well 
moor'd, and in good fine Ground, all Sand. . : 

You may come in, keeping one half of the Church above the Hill, you'll 
83 them to the Eaftward, and when it ſhuts down you are to the 

eſtward of them, and when upon them, the Top of the Tower and a 
long Hedge is in one, about 6 or 7 Feet at low Water. 

If the Wind is in the Southern or Weſtera Hank, keep the Land on 
board, which is bold; you may go within a Quarter of a Mile of the Point ; 
run titl you ſhut Mouſehels Iſland in, and St. PanPs Church down under 
the Land well, then come too wich your SW. Anchor, then carry the other to 
the NE. you will be well moor'd in fine Ground as before-mentioned : Be 
ſure to have the Church on the Eaſtern Shore a Sail's Breadth to the North- 
ward of the Mount. | | 3 


If your Ground Tackling. is good, your Anchors will never ſtart, the 


Wind at SSE. or SE. heaves in a great Sea, and raiſes a great Ground Sea 
when it blows hard ; the harder it dtows you have a ſtronger Outſet in your 
Favour ; there is no Tide, you always ride Head to Wind, your Anchors 
will ſooner flart with the Wind to the N. or NW. becaufe the Ground goes 
vat with a little Deſcent. n . 

| To ſail imo Foy. 


Fey roay be very eaſity known, Ng in between two high Lands ; on 


the Weft-fide going in, is an old Church and Caſtle, and on the Eaſt-ſide 
the Ruins of an old Church, as you may ſee 5 the making of it in Capt. 
Caltin's Draught of Foy. The going in is a Cable's Length over from Side 
to Side, and no Danger; when you are in you may Anchor before the 
Town, or run up above the Town, In the Time the Dutch War, in 


the Year 1666, there was above fixty Sail of Virginia Ships put into this 
Harbour. This Place lieth NE; and SW. in and out, which makes it a 
better Out-let to the Weſtward than Plymeuth or Falmoutb. And whereas 

it 
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it hath been reported to be a Bar Harbour, and that you cannot enter till 
half Tide, I do aſſure you that there is no leſs than three Fathom at Low- 
water at a Spring Tide; here you may lie aſhore to waſh, tallow, or ſtop 
Leaks ; the Spi:ng-Tides riſe and fall 16 or 17 Feet, and it is High-water 
here at Full and Change a Quarter paſt Five. There is good Anchoring in 
the Road without the Harbour, from 5 to 10 Fathom Water, but without 
that Depth foul Ground. | | 


To fail into Falmouth. 


Upon the Weſt Point of the Haven of Falmouth, ſtandeth a Caſtle on the 
high Land, called Pendennis Caſtle, In the Entry neaieft the ſaid Weſt-ſide, 
lieth a Rock above Water, you may fail in on either Side of it, on the Inner- 
fide of the Eaſt Point lie alſo ſome Rocks off the Shore; on the Eatt-tide is 
deepeſt Water, and moſt Room, therefore in going in, give the Eaſt-Point a 
large Birth; there will be 7 or 8 Fathom. Keep the ſaid Shore till you come 
within St. Maud's Caftle ; which when it bears Eaſt, there will be 16 or 17 
Fathom, but half the Harbour over towards the Smithiik is but 4 or 5 Fa- 
thom ; obſerve in going in to keep the Manacles open and ſhut on the Point 
of Falmouth Caſtle, and ſo it muſt be kept till you ſhut the Church over Pen- 
ny Comguick, into the North Eaſt-end of the Smithich, and ſo bear over to St. 
Maud's, and ride with the Caſtle Eaſt, laying one Anchor in 18 Fathom, 
and the Weſtermoſt Anchor in four Fathom, as ſhall be moſt convenient. 


To ſail into Plymouth. 


At the Eaſtermoſt Point of Plymouth Sound lieth a high round Rock 
called Mew/tone ; between it and Rambhead lieth the ſaid Sound, North North 
Eaft, being round and deep. FS 

A little to the Norchward of Rambead, is a fair ſandy Bay, where is good 
Anchoring cloſe under the Land, in 9.or 10 Fathom: South a little Eaſterly 
from Rambead, lies a Rock above Water called the Eddy/tone, (on which is 
erected a Light-houſe) the Point of Plymouth lies from it N. by E. diſtant 
about 4 Leagues, | ; 

In the Sound, by the Land of Plymouth, lieth an Iſland called St. Nicholas 
or Drake Iſland, which is joined to the Weſt-ſide with a Range of Rocks 
under Water, ſo that you may fail along to the Eaſtward of it. 


To ſail into Catwater. 

To fail into Catwater, run in between the Iſland and the Point en the 
Eaft-fide of the Land of Plymouth, till Cetwater open on the Starboard- 
fide, then go in to the Eaſtward —_— the Point of Plunouth, and the 

Point 
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Point, on the Starboard-ſide, leaving moſt Part of the Channel on the Star. 
board- ſide, until you come within the Point, and anchor there right againſt 
the high ſteep Northern Land; there is at Low-water, with extraordinary 
high Tides 4 and 5 Fathom. | 

In ſailing into Catwater, be ſure to give a good Birth to the Southern 
Point of the Entry, for there lies off the ſaid Point a Ledge of Rocks under 
Water, about two Cables Length off from the Land. Upon the Point of the 
Ledge lies a Buoy, where is about twelve Feet Water at half Flood, which 
Buoy muſt be left on the Starboard-fide going in, and when Catwater is alto- 
rs open you may run in to the Eaſtward, leaving in the Entry of the 
Harbour two-thirds of the Channel on the Stai board-fide, as aforeſaid, be- 
cauſe the South-ſhore is ſomewhat flat off, -there lying a ſandy Bank, which 
reaches to the Second Point of the South-ſhore of Ca:mwater. 

A little to the Eaſtward of Drake Iſland lies a Rock under Water, upon 
which at Low-water it is not deeper than two Fathom. To fail within the 
Land you may go to the Eaſtward or Weſtward of the Rock, as Occaſion 
ſerves. 


Jo ſail into Dartmouth. 


Dartmouth hath a narrow Entrance lying in between two high Lands: On 
each Side of the Haven ſtandeth a little Caſtle; on the Weſt-f1de is a Church 
on the high Land, called St. Patric#'s Church. To fail in, coming from the 
Weſtward run in along by the Weſt Land, fo far to the Eaſtward until the 
Key of the Village (on the Eaft-ſtie of the Haven) be brought in the m dſt 
of the Entry of the Haven between the two Lands: It's convenient to have 
a Boat ready (if any Guſt of Wind ſhould come from the high Land) to tow 
in. Being come in, edge over to the Weſt-fide before the Brewhouſe, and 
anchor there in 10 or 11 Fathom, or before the Village to the Eaſt- ſide at 
Ple ſure; At the Eaſt- ſide lieth a ſunken Rock, to avoid which fteer in 
with St. Patricb's Church, and do not bring the Village which ſtandeth on 
the Weſt-ſide of the Harbour, without the ſaid Church, but keep the outer 
Houſe of the ſaid Village in the Eaft-fide of the Chapel, always in Sight, 
without the Bulwarks on the North-fide by St. Patrict's Church, then there 
is no Danger of the Rock, in the Range by the North Point. Between 
Dartmouth and the Start, neareſt to Dartmouth, ſtandeth a white ſquare Stee- 
ple, called Fackman, which is a very good Mark ta know Dartmouth by. 


To fail into Torbay, 


Bring the Weſt Point of the Berry S. by E. or SSE. from you; and an- 
chor there in 7 or 8 Fathom, where you ſhall be landlock'd for a 8. and 
SW . 
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SW, Wind, At the North Eaſt-end of the Bay is alſo a Tide Haven called 
the Tormain ; before it is very good Anchor Ground in 4 or 5 Fathum, ac- 
cording as you deſire to be nearer or further from the Shore. 


VI” 


Directions for ſailing in at the Eaſt-end of the Iſle of W ight 
to Portſmouth Harbour, and alſo to Hampton. 


If you come from the Eaſtward with a Northerly Wind, bound into: he 
Iſle of Wight or Portſmouth ; after you come to the Weſtward of the Shoal 
called the Cwer, hawl in North Weſt with St, Hellen's Point; but do not 
hawi too much to the Northward, for there lies a Bank off of Lang/tone Ha- 
ven to the Eaſtward of the Horſe, that hath not above 13 Feet on it at Low- 
water; but keeping in 7 or 8 Fathom, carrieth you clear without it, and will 
bring you to the SE. End of the Sand called the Horſe. St. Hellen's Church 
being SW. by W. from you, you may run in 5 Fathom, and when you have 
brought the Weſtermoſt . white Patch, or Chalk upon Po? Down (which 
is the high Land to the Northward of Portſmouth) a Ship's Length to the 
Weſtward of South-Sea Caſtle that ſtands upon the Beach, then you may luff 
up without Fear: Being then to the Weſtward of the Horſe, and ſteerin 
with that Mark, it will lead you in along the Horſe unto the Beach, and ſo 
into the Harbour of Port/mouth, keeping along cloſe by the Shore, until you 
come by the Town-wall's End, and there you muſt bear off a little for a 

Flat, that lieth off from the Shore, this is for an Eafterly Wind. But if you 

intend for Stokes- Bay, when you have brought the Fire Beacon on Brown- 

Down, (which is to the WNW. of Haſſeweed Point) within a Ship's Length 

without the ſaid Point, then you may bear to the Weſtward along the Out- 

ſide of the Spit, which is the Shoal on the Weſt-ſide of the Entrance of 
| Portſmouth Haven. 

It the Wind be Weite:ly or Southerly, and you are coming from the 

Weſtward, and deſign for St. Hellen's Road or Stokes- Bay (from Dunnoſe te 
St. Heller's Point, the Courſe is NE. by N. and NNE.) but borrow no nearer 
to St. Hellen's than 6 or 7 Fathom, for the Spit lies off a great Way; but if 
it be clear Weather, that you may keep Sand-Down Caftle open of the Cul- 
ver Cliff, that Mark will lead you without the Spit of the Point; ſteer along 
in this Mark until you open St. Hellen's Church about two Ship's Length 
open of the Red-Cliff within St. Hellen's Point or Port-Sea Caſtle to the 
Eaſtward of South-Sza Caftle, then are you clear of the Point, and may ſteer 
toSt. Hellen's Road NW. and having brought the Point S. by W. or between 


that and the S. by E. you may anchor in 7 or 8 Fathom Water, on very 
good Ground, | 
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Note, That you have no good clear Ground all along the Iſland, until you 
have opened St. Hellen's Church, as aforeſaid, and have bruught the Point 
to bear from you SSW. | 

From St. Hellen's Point, to go between Vo- Man's. Land and the Horſe, 
the direct Courſe in, is NW. by N. and NW. but you have no Shoaling 
upon the SW. fide of No-Meons-Land, for you have 16 Fathom, and the 
next Caſt but 3; but at the Horſe you may ſtand into 10, 9 or 8 Fathom : 
If the ſtrong Tide be ſpent, and ſmooth Water, you will have a great 


waſhing of them by the Overfall of th: Water; but eſpecially on No Man's- 


Land, if it be clear Weather, there are two very good Marks to lead you in, 
which are as follow; keep tne two Windmills on the Downs on the Iſle of 
IVight, that they may be ſeen clear all over the Trees between you and them, 
buc ao more above them than even clear; this Mark will lead you in, and 
ſo up all along the Iſland without ſome middle Ground that lieth SSW. off 
tine Point No- 7an's- Land. ” 
Alſo from St. Helen's Point (if it be clear Weather that you can ſee it) 
there is a direQt Mark, viz. a Part of an Old Caſtle formerly called Haſle- 
wood Caſtle, ſtanding on Gilticter Point (which is kept white,) keep Goſport 
Church and that Caſtle in one, or this Caſtle in the Middle of the Wood 
about the Church, which ſheweth with a Velley like a Saddle, and fo you 
may run directly in without Fear. Or if the Wind be fo that you are forc'd 
to turn in, then you may run the ſaid Mark within two Sail's Breadth of each 
End of the Wood. la the Middle of the Channel is about 11 Fathom Wa- 
ter; and if you bring the ſaid Mark right under the North End of the Wood, 
you ſhall run in a middle Ground near the Hrſe, that hath no: above 10 Feet 
on it at Low-water, and hard Sand. | 
Being in Tarmouth Road, and you would fail out of the Medles, ſteer 
away from Hur/? Caſtle, which Place is very ſteep ; being paſt the Caſtle, 
ſteer away for the Needles, which are ſharp white Rocks; giving a Birth to 
ſome Rocks that-lie off from the Ifland-ſide in the Fair-way, between the 
Caſtle and the Needles, you muſt keep cloſe to the Needles. Ih Tide of 


Ebb ſetteth on the Shingles, which are hard Stones. The Flood ſeiteth on 


the Needles. 
To fail into the Needles, you will know the going in by the high white 


Land which is the Weſt-end of the Je of Migbt; run boldly in with the 


Land, till you ſee the Needle Rock, and then keep cloſe to it, obſerving 
the Tides, as in the Directions coming out. Note, That there is a ſtrong 


Indraught that ſets in at the Needles, and into Pool; which Indraught hath. 


haul'd many Ships into Freſhwater Bay. Keep in 25 and 30 Fathom, and 
you need not fear the Indraught of the Wight. 


To fail within the Wight in thick Weather, 


To fail between the Main and the Wight in thick Weather, borrow in 7 
Fathom off St. Hellen's, and ſteer NW. by N. and NNW. from St. 1 * 
| oint, 


on the Coaſt of En gland, 123 


Point, till you have 12 Fathom, and then ſteer more Weſterly, as you find 
the Depth; come no nearer Ne-Man's-Land than q or 10 Fathom ; in that 
Depth you may keep along the Wight Side, if the Wind be Southerly ; but 
if it be large keepin 14 or 15 Fathom, which is a good Birth from both Sides, 
and jo ſtecr W by S. and WSW. as you find the Depth until you come to 
Cowes. Note, That being about Stoke's- bay, there will be leſs Water; if you 
gon arer to Cowes, there you may anchor in 12 or 14 Fathom, in the midit 
of the Channel, where is oazy Ground, 0 


Directions ſor Dover- Road. 


The beſt Ground in Daver-Noad is with the Mhiteway, to the NW. of 
Dover-Ca/tle, or between that Hil that comes from St. Fames's Church, 
which is a flat Steeple at the North-end of Dover Town, for a thwart 
Mark, and ſo in what D-pth you pleaſe, from 12 to 14 Fathom. Thwart 
of Folk/tone in 12 or 14 Fathom is very good Ground. 


Directions to ſail from the North-Foreland through the 
Gulls in the Night. | 


If your Ground Tackle ſhould fail in the Night riding at the North- Fore- 
land, as very often hath happened, and you cannot weather the Fereland, 
weather the Northſand head; if you can ſee but the North- Forcland Light, 
when that Light-houſe bears NW. or NW, by N. then bear over into 8 or 9 
Fa hom, and being in that Depth (ſteering SSW.) you may be ſure it will 
carry you directly through with the Brate, by keeping your Lead carefully, 
and borrowing no nearer the Brake than five Fathom, nor going without 9 
Fathom, or 9 and a half, as you have the Tide under you; this Courſe will 
lead you through without Danger. | 64 


Dire&ions for the North-end of the Goodwin, for ſuch as ſail 
from the North-Foreland te the Southward in the Night. 


If you be at the North- Foreland, bound for the Downs, and the Tide 
falls out too early or too late, to turn intothe Downs with the Wind at SW 
or SSW. take the following Directions. 

If it be in the Morning before Day, then be ſure to weigh Anchor in 
convenient Time, to be at the North-ſand head at the turning of the 
Tide to the Southward, From the Foreland you may ſteer out with a 
Flood Tide, SE. by E. and SE. or keep the Light of the North- Foreland 
NW. by N. this Courſe will Jead you out. But for the more Certainty, 
be ſure keep the Lead well, and then you may borrow off and on with 
the foreſaid Winds in 7 or 8 Fathom, and ſteering out with the foreſaid 


Courſe, you ſhall find the Depth ſuddenly change to 15 or 20 Fathom: 
| then 


— — 
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then you may hawl cloſe up to the Southward, along the Back of the God. 
win, the Eaſtermoſt- ſide of which lies SS W. and NNE. 12 or 14 Fathom, 
and is not above a Muſket-ſhot from the Sand, But if it be in the Day Time, 
and the Wind blows fo hard that you cannot well tack to run through the 
Gulls, then the Marks to carry you out at the North-ſand-head, is a flat 
Church upon the Foreland, called St. Peter's, a Ship's Length to the North- 
wa:d of Broad-/lairs Pier-head ; or borrow upon the Sand by the Lead as 
aforeiaid, ard ſo taking the fiſt of the Tide without the Sand, you may 
ſtand to the South Eaſtward, till the Sauth-Foreland bears W. by S. then caſt 
about, and you ſhall weather the South-ſand-head, and be in the Downs Road 
as ſoon as any other Ship that parted with you at the Foreland. 


Directions for ſailing over the Spi's, the Wallet, and by the 
Naze into Harwich. 


Sailing down the Sin or King's: Channel, and that you would (ail into Har- 
wich over the Buoy of the Spits into the Haller, you muſt obſerve your Tides, 
for at the Spits, the Buoy lieth in 5, 6 and 7 Feet Water at Low-water, and 

the Paſſage often alters, ſometimes more Water, ſometimes leſs. The Buoy 
lieth on the Weſt-end of the Gunfleet-/and, and the Eaſt-end of the Buxey, 
bearing from a flat Steeple, called Great Holland Church, South by Eaſt. 
Being over the Spits, you come into the Wallet, where is very good Anchoring 
in five, ſix, ſeven and eight Fathom Water; the Sands lying without, makes 
it a-moſt excellent Road. There is a good and deep Channel to ſail in at 
the Wallet between the Gunfleet and the ef? Rock, but 'tis ſeldom uſed, 
Being over the Spits in the Wallet, ſteer away for the Naze, which may be 
known by the Trees, and a Houſe that ſtandeth on it, keep about half a 
Mile, or a Mile off from the Naze, to avoid the Stone Bank, which hath 
' but 5 Feet Water on it at Low- water; and lieth from the Naze Trees E. 
by N. About a Mile and an halt from the Naze Point, there is about 8 or 
Feet Water between it and the Naze at Low-water ; Keep Payn's Trees 
that lie a little to the Southward of Harwich, open and ſhut with Harwich- 
Cliff, and this Mark will carry you on the Stone Bank, and the Trees on the 
Cork-land, juſt open of the Nuze-land, will carry you on the Bank alſo. 
There is a good leading Mark to carry you between the Naze and the Stone 
Bank, which is Hartwich Steeple, on Harwich Beacon Cliff, which will alſo 
carry you between the Pycſand and the Ridge, into the Rowling-Greunds, 
where the Ships anchor in 3 or 4 Fathom at Low-water. The Mark to an- 
chor in the beſt off the Rowling-Ground, is to bring Harwich Windmill two 
| Sails Breadth open of Harwich-Glhiff: And to fail from the Rewling-Ground 
to the Naze, keep Payn's Trees open off Harwich-Clif, till you bring the 
Naze 
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Naze to bear SW, then keep Harwich Steeple, on the Beacon Cliff, to run 
within the Stone Bank. There is a Channel to fail from the Naze between 
the Cork Sand and the Ridge, keeping the Naze Trees SW. ſailing down 
NE. between the Cork and the Ridge, in 5, 6 and 7 Fath. water. And 
when you have brought Hartuich Steeple on the Brewhouſe that lieth to the 
Northwaid of Languard Fort, then are you clear of the Cork Ledge; this 
Channel is much uſed by the Light Colliers going tothe Northward. 

Being in the Rawling-Grounds,and that you would fail into Harwich Har- 
bour,k: eping cloſe by the Andrews,which is a Sand that lieth off from Lan- 
guard Yort, and is ſteep too on the Weſt-ſide; The Tide of Ebb runneth 
ſtrong over the And: eus, the firſt half ebb, of which you muſt have a Care. 
Tais Sand is dry at Low-water ; keep cloſe by the Beach of LanguardFort, 
to avoid the Altar, which is a (mall ſtony Shelf that lieth right Weſt from 
Langum d Fort, about a Cable and an half's Length from the Beach at the 
Fort,on which is but 5 or 6 Feet at Low-water, You may ſail to the Weſt- 
ward of it, between it and Harwich Cliff, according as the Tide is up, 
and what Draught of watcr your Ship draweth : But if you ſhould want 
to go into Harwich at Low- water, and your Ship draweth above 1 5 Feet, 
you may ſtay for the Flood to have W ater over the Glutton, which is a nar- 
row Ridge that ſtretcheth off from the Beach thwart the Channel, a little 
within the Brewhouſe, that is to the Northward of Languard Fort. Bei 
paſt the G/utton, you mult keep cloſe to the Beach to avoid the Grile, that 
lieth in the Middle between Harwich and the Beach of Languard Fort, on 
which is but three Feet at Lo- water, there is a ſmall Channel, between 
the Gille and the Guard, of nine Feet at Low-water, but when you 
have opened Dover Court Church oft Harwich Town, then you are clear 
ot the Gri/tle and the Guard, and may anchor before the Town of Harwich 
in five Fathom water, or run into {pſwich Water and anchor; this is a very 
ſafe Harbour, and if a Ship ſhould chance tv blow a ſhore ſhe can take 
no Harm, the Shore being {oft and oaſey. The Spring Tides riſe 15 and 
16 Feet, and the Ncap- Tides 10 and 11 Feet. 


Directions to ſail into Harwich through the Sled-way. 


Being at the Buoy of the Spits, and you are not minded to ſail over the 
Spits, then keep down by tht Gungeet-ſand, in 7 and 8 Fathom water, till 
you come within two Miles of the Buoy of the Gunfleet, and then come no 
nearcr than 9 Fathom Water, for there lieth off a Spit ESE. from the 
Sand about a Cable's Length; to the Eaſtward of this Spit is a ſmall 
Swatch through the Sand, into which, and Goldmere's Gat, the Tide 
ef Flood ſetteth ſtrong into the Wallet; of which you muſt have a 
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Care when you come near it, eſpecially in little Winds or Calms, you may 
be hauled on the e war this Sand lieth NE. and SW. and dtieth in 
ſeveral Places: The Buoy of the Gunfleet beareth from the Naze SE. by E. 
Eafterly ; you may ſtand into 7 or 8 Fathom along the Side of the A. Rock 
into the Sledway, keeping Balſey Church N. by W. and NNW. till you bring 
Harwich Steeple on the 222 (that lieth to the Northward of Languara 
Fort) which will carry you clear of the Cork Ledge, on which is two Fa- 
thom and an half at Low-water, and then ſtand to the Weſtward, and keep 
Orford Church and Caſtle open of Balſey Church a Sail's Breadth, *till you 
have the Lights together, keep them ſo till you are paſt the Andrews, and 
then follow the former Directions for ſailing into Harwich; you may ſtand 
in upon the Platters into five Fathom, on which Sand is but two and three 
Feet at Low-water ; the Ridge hath ſeven Feet at Low- water; a great Part 
of the Cork Sand drieth at Low-water ; and lieth in Length NE. and SW, 
about two Miles and a half long, and a Mile broad: Veſi Rocks lie in 
Length NE. and SW. about three Miles, and two Miles broad, and drieth 
in ſeveral Places, full of Banks and Swatches, the Ground rocky and ftony 
in many Places; there is a ſmall narrow Channel between the J/2/? Rocks 


and the Cork. : 


For the more particular Directions for ſailing into theſe and other Har- 
bours in England, Scotland, Holland, Normandy, Bretagne, &c. (ee the laſt 
-Edition of the CO ASTING-PILOT, newly Corrected, and Re- 
printed for J. MounT, and T. PAGE, on Tower - Hill, London 


with many Additions, 


